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(54)Title: NOVEL G PROTEIN-COUPLED RECEPTOR PROTEINS 



(57) Abstract 

Regarding the field of genetic engineering, novel G protein-coupled receptor family proteins SREB1, SREB2 and SREB3 expressed 
in the central nervous system; genes encoding these proteins; and a screening method, etc., with the use of these proteins. An example f 
methods for acquiring such a G protein-coupled receptor protein as described above comprises effecting RT-PCR with the use of mRNA 
extracted from a human or rat brain tissue or cells originating in the brain as a template by employing two primers between which the whole 
translational region of the G protein-coupled receptor protein or a part thereof is sandwiched to thereby obtain cDNA of the G protein- 
coupled receptor protein or a part thereof and then integrating the cDNA into an appropriate vector followed by the expression thereof in 
host cells. 
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m m m 

^-8l*rGge RfttftSHz^-j t^fj5$*lTL^. a«E*-Ctt&*LTl^^-C<D 
GgeRftfiSb-b^-tt7'5y*Jg^a»ian, *;u#*$/;u**8£$IIIII&fci:U $HBS 

@R2-r*«jssA*r : r«x--/«--7r5 , j-s^fi6LTi^^t3&^r7 istRRSi 
R©isa$. gtp e^ga'R-rogtt^ ztiiz&wt&zztizmtefttt 

■>i*y?*>$?*-<D£»£#LTfffllM GTP 
SSRt«fcy*J»^^ai!art4z*>K^-b>i?-v--l*. T-T-l^-hv^^— tf^-r 
% cAMP, 7*X7*»J/<— If C Ca ++ ^d:^cfe<JnbtLTl^}5)^ HsftH GTP 

'Stti&ori^ZtA<gjfiWb^t&oT^fc(Gudermann, T. et al. (1997) Annu. Rev. 
Neurosci., 20. 399-427). GgSRftSSbHb^-^LTfflfa$fi3«^3lStt1l| 



WO 99/46378 PCT/JP99/01 191 

b-tz^— iCftffl^^^ja&HJWA^ftf.SCStadel. J. et al. (1997) Trends Pharmacol. 
Sci., 18, 430-437) o C(DC^:^iGm6H^^SS^-b^--(DT^^hs!^t^I*7>^I^-X 

77>Gg & fmfigU*:7*-WI#fc-Cl^, '--jftWlc;*-— 77>Ggasl£« 

VhtLtzm%l<DMm<&mt!ftTlWStade\, J. et al. (1997) Trends 
Pharmacol. ScL, 18. 430-437) „ 

^t>*>, ^<0Ggfi©^©Mb^^-O^*>K^^>VA'-^ort^cAMP, 
Ca"©3»S,«lM4v=*f*S! GTP ■ te^aSIKDS^bOJSili:^* GTPase JStt, 
GTP. r S(DGm£ff$S£iiy££/W;^ 
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Ggas£fi£!u^$-Tii.-?©rt&^^ 
■Jt-it-rJMJtftzti*. ±ra)GgaH*asnz^-i±fBii!aK^ 7 lass-r 

^MTI4 60-80%££SlC±^*3(Strader. CD. et al. (1994) Annu. Rev. Bioehem., 63, 
1 01-1 32) o 

#r$&Gitfi!c&&s2b*^^ 

E^JO^n *J-lt±toT! 20-25%T*fc3j5V b-tr^-^75'J-^^fiELT^^^: % 7 

ZtA^^-efc*. CL*i$fiJffl-r5CfC575«J-$^^LTL^Sr^Gg'aH*Sfib 
*tf$-<DJSJH^T&y,gr&Gg&H 



WO 99/46378 ;./..'" "" V; / • '" / • / ' . PCT/JP99/01191 ; -V/J^S 

Neuropsychopharmacology, 16, 93-1 10) % -bPK~^(DGMS W^^^lx-tr^— (ig^ V 

! V (Cowen - P - J- 0991) Br. J. Psychiatry, 159 (Suppl. 12), 7-14), P^^K Y <DGg i 

eg^SSHz^-(i}S^Pt^(Blomqvist A. G. and Herzog. H. (1 997) Trends .gl 
y Neurosci.. 20,294-298)0^ 

#s*Uv; *%BAGm&m&®.mis±y$-<D-'D srebi oiyssmmmizKLx* 

?<TSSMmmmgZtlXlWO' Dowd, B.F. et al. (1 998) Genomics, 47. 310-313)X . . 
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Lws&T&Ggeft^®^ 

SREB2, SREB3,rSREB1, rSREB2, rSREB3)%m%tt%ZtlZf$.V}l,tzo 

ttzsm&Btt'gtKM-, m*w-£$t;fe±Mf&s mmzmmzmivzwiG 

(1) iE?i]##:2,4,6, 22 < ttzlt2etm07^^mm^LXl^GmBn^ 
i?£L<f*IE*iJ#^:2,4£;fe^ 

(2) IEJi]# : #:2, 4, 6, 22, ^/cl^etBtlcCOTSy^iSJIJ^^-r^GSeM^a 

(4) *M2te)ie«0itfi*££fc*2*-% 

(5) Wft(4)I5«OK^-t'#b«±lll», 

(6) flJtB(5)^ 

-tz^-Mim, fcSIM*, I^^E3M(D|i]^^T*fei.G^E3^^b-b^-gE3S 



W0 99/46378 ^ PCT/JP99/01191 

. ; ■ ; . ■[ ^ • '. : : - ■ - 6 ' • ' ' , ' : " ■ ■ . .' v 

^fctt26l2m(D75yKlBJiJT*^^^G^fig^SMU-b^-^eM(DL>-r4lA^ 

gm & i^siu-tr^-tGi e ft*afinr:7*-s a x (4. m-efe*. 

*S£Bj^fj^Gg6X^ 4. 6, 22. £fcl42 

6E*©75>IIEWT^*^ 

S'&tt££ffl*VC*J:l\ ^WlCfiBBJlJ#^-:2 s 4. 6. 22. •£tzlt26UM<DTS.Sm 
EH fc£lM4. E5>J##:2 r 4, 6. 22. ^fcli26lStJtO)75>'iiB5»JlCfcL>ri%L< 
/fittttfl, #SL<f4l7S2l0ll Jglz»£L<J4l7SS7fl % ft{c#*L<l4l7SM5fl 
'6T5^||-C7 ; 5>ilO««, *5fe*fe»4#X36<ft*75y«EWt*L, fro. EJIJS 
^■:2. 4. ^/=l46IBi£0)TSy^E5iJT*^$tl^gaMi|5l-0)j51±$^-r-6GgSH 

*<DE5>J##:2 V 4, 6. 22. *fd426Ett©75yKEm£?$GgWx#ftSb 

*^B^^iTmGgsM^SMu^^-gaw^-K^^^SE^j^-r^ 
jftef-.f4 % E5ij##:2. 4. ttz\t6um<07^/mmmx'^iti^Gm&M^miy'tz 
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■Vt£l\ »*L<tt;.BE5lJ*#:2 v 4 % 6, 22, £tzlt26UWL(DTS.sm.mi\$:=l-\ : t 

• s a b 1 1 25# a % mm^- 3&p,<Dt&&&m © i s a 1 1 1 o# i % bejus# : 

5ffi|£©ffiSBEfiJfl) 1 # 1 s6>b 1 1 1 9S B v IB*iJ£^- : 21 IStEcpiMSiB^JCOl #fr Bb 
1 131 m a s BB5!JS# : 23fEtt®&££$lJ0) 1 S § bl 1 1 0# a . XI*@E?"J#^: 25 

'ieko i s a frb 1 1 1 9# a ^^-rsae^-r-fci. 

a)miSai^ 

-ffltttfrto mRNA £$£ii^& 0 ;jfcl\TZ:a> mRNA £^M£LTl£GMEYg&;SML/-tz:7* 
-MSfC mRNA £fcl*-SP0) mRNA $ll|l!^[*$^£2flii(7)^ : 7-fT-$^-r5. 
denature ^1±#]^Jn£#£:<i:£&&U SREBK SREB2 S ££14 SREB3 (D^tl? 

tllzmLtzMBWWm-^J^^—^SmRZi&iT RT-PCR tt^)$fT9CtrzJ:y % . 

KGgeaAtftMnz^^iaa cdna ^fctt-to-sp^nszt/i^*. 

?#b^fcG^SgitSMU-b^-cDNA ^fcli^-co-SP^JS^^^llK^-ic^ 
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mRNA (DmmitlS&lZftTilt&Cs Mz.lt mRNA $^U^(dT)-t?;UO-X^A|C® 
h>lZttWt$>Ztt,T<ZZ>.- Wz. mRNA ^tttb1±-r«t%. rfT|E£;hTt>5tttii3r mRNA 

mRNA %7>'?J±?7<V-Xltt , )3dT3=?<<-?-<Dtf&TX\&. 
.tK¥B*fiJ££fTl*»1 $UDNA££j£-f £ 0 ^(D^^tt^ai^brfTaci:*^*.- 
ffbftfctgl 0 cDNA g Wjte^CO-$Pa5^11|5^li$^£2!ljliO^-t'T-$ 

ffl^T PCR ic&U g Wi:«lff«GiEfiIlAftSb-b^-DNA ^^I-r^o 1#b*U. 

dna '*7*p-x^;u^fta»^»c * : y _»h«.- mmiz&h ±m omzmmmm 
wxwmu tmi-zztizkiTBtottz dna mftzmzzt^x-zz/ 

it-et-So £"f . .lfra«)^'£fe'Cfffc mRNA ^g|M<i:Lr^$E¥il^^fflL^1 
cDNA £-&J$L*:&, ZOI cDNA frb2*f8 cDNA ^<0;fc££L,TI*S 
1 _X£b7— if ;£(Efstratiadis, A. et al. (1976) Cell, 7, 279-288), Land ;£(Land, H. et al. 
(1981) Nucleic Acids Res., 9, 2251-2266X 0. Joon Yoo &(Yoo, 0. J. et al. (1983) Proc. 
Natl. Acad. Sci. USA. 79, 1049-1053), Okayama-Berg &(0kayama, H. and Berg, P. (1982) 
Mol. Cell. Biol., 2, 161-170)&£#^lf bft£„ 

±mo*&i:m*hMmtt7x^tti%m* mz.it dhs a mzmxLxm 

Hanahan 0)£&(Hanahan, D. (1983) J. Mol. Biol., 166, 557-580), t"&:b*> CaCI 2 MgCI 2 

Rbci %&ftttxmmLtzziy\£Ti>mmzmmz_ dna tt^jjn^u^sicj: 
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*£w<DGgsR*fcgix*:/$-gaR<D3>»^^ 

(Saiki, R. K. etal. (1988) Science 239, 487-491 )£frl\ gtf)<DG£g&Rft&l!U-fe^$— 
;geR0±SjXtt-SP£:i-K-f S DNA »f)t^«a"r*. ZCT'fflLN^^S DNA tLX 

its KGgaR*fiSb*^-seR$jt^«aiflaa> mRNA j:yjae^sj£»cx^r 

J&LfccDNA, 3Ltz\tfSJx DNA^ffll^Zi^T^So COcfcaicLrllMLfe DNA£Bft 

fci*^-^/w^y^^-i/3>^fT3circ«i:yiwa)^p->$atR«. 
(cc7) i siia!^xiB¥^p*^^««$ : &t?^x5KtL<tttt«Bate© 

^fea®lcji^$-iJ-^ 0 *l6B^©GSeR*(9:i!U-b^-geR|z«i-StAft:$ffl 



WO 99/46378 



PCT/JP99/01191 



-^gafl^ia-Kt^ cDNA ^t^IJRtS.; ■ 

r*mmfofrh>%z>ti%> cdna "& % -hn-\Diu—x^^)^—m\z^uvVL^^m 

Gga^tgi2Hr^-iaH^^$fflS&^t)0 mRNA £/A*:7«J$r*;tetf fcf* % ' 
cDNA [Z^ttz mRNA . \s\&-?Z>o @JlX^c mRNA $3&HiR$. #];U4 

-5 DNA£$P&-r&#;£l4. &*O0)£;£(Maniatis. T. et al.(1982):" Molecular Cloning-A 
Laboratory Manual "Cold Spring Harbor Laboratory, NY)IC^L>HJfe-C#^)o ^J^lMBSek 

t\z&)'iritei^Z>o 

c)m3^i£j£ 

& DNA 14. DNA Oligo 1000M DNA SynthesizeKBeckman tt) % fe 

&W4.394 DNA/RNA Synthesizer (Applied Biosystems *±)&<^£^T£j£«Z<!: : 

J»-»6.' - •>;•/; 
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6, 22, ^tzit26iz^h^7^Mmwt^x^t^tovh^mtm<s mi- 
'*$»-afiain-(DStt$wr^ 

^T&b:»XW£><fc?IZ, ^SSl^fo^^^ Nishi. T. 

et al. (1985) J. Biochem.. 97, 153-159 £#88), Zto&mmMUZ&iX Ittzltfe&mO) 
75/K6<tttt$*l^ii^*fc*ti4 % ^^U*^KE5lJ©iaSibl4&oTt75y»l4±<* 
Vfc#oT, EI»J##:2. % 4. *fcJ46r*$*l-5>5y»EM(©* 
.■©1tL<l4«[MO«P(4lcfc^t, 1tL<l4tt*S[fli©75y»»**<««fc» 
l4#A**irL^a6RttEHI##:2 % 4, £fcl46gBt£<&7Sy&EJiJT-^£*l3G 

EJIJ§#:22, 24, *fcl426T?^$*l*^hS*75yKEjU**«Ga6*fi;au 
^fc(4^i^U^^-<hl^-(75^£WLTL^Gaa^aSV-tr^^tH 

c^&<D*«^(DGaaii^(fts^^~as'M9^tt$3-Kt*tt«E9j* 
*-r*Jtfi^- itt*T*§£mz$-£ti& 0 co«k5ft^iia)*iBwa)iifi^i4* ±12* 
»«©"Ga&R*fii!b*^-asH(Ditaic^t^«^tf*x77-rH-Hjxx 

•TJU^CHunkapiller, M. et al.(1 984) Nature, 10. 105-1 llWfOflfcaiCftIV ^SStOit^' 
mz&m&tZ>ZttX'ZZ.U& % HfS75/»lz^t*aK>l4^*igi*^tt'Cfc.y» 

S"C#<S(Crantham, R. et al.(1981) Nucleic Acids Res.,9 r43-r74) 0 £blC, C4t&tt*EJIJ 

b & £> ^7 -f *7 - £ f IJ ffl L fc -9" -T H ' X 7 -f y £ • 5 3. — $ p i * 7. (site specific 
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mutagenesisXMark. D. F. et al. (1984) Proc. Natl. Acad. Sci. USA, 81, 5662-5666)^fZ&-5 

^tefflf^Maxam. A, M. and Gilbert, W. (1980):" Methods in Enzymology "65, 499-559)^ 
Ml ZZmi^tt^isZt^ and Vieira. J (1982) Gene. 19. 

z-&&zttfx*$& 0 zz>iz s zh*o*w-\zmnt&u*—$-te&xs^nm\zfr 

IX\Z X mz.i£-y-JMDMf&TZ&& COS &BJfe(Gluzman. Y. (1981) Cell, 23, 175-182)-^* 
^--^•^^^^-9P^^^(CHO)(Di;tKP^^U^^^-^i^^(Urlaub. G. and 
Chasin.L A.(1 980) Proc. Natl, Acad. Sci. USA, 77. 4216-4220), th^iSWBlfe* HEK293 
^fc<fctfl^SJ&lC Epstein Barr Virus 0) EBNA-1 itfe^gALfc 293-EBNA #fflj& 
(Invitrogen ttWA^ffll^JlTl^tf,, C^bl^lS^^H'S^ltT'tt^LVo 

^JirLTIi, SV40(7)|JJ^^P^— $r-$^-T^> pSV2dhfr (Subramani. S. et al. (1 981 ) Mol 
Cell. Biol., 1. 854-864), t r; (D elongation factor V □ ^ — $ — £ & pEF-BOS 
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(Mizushima, S. and Nagata, S. (1990) Nucleic Acids Res., 18, 5322) % cytomegalovirus ZfO 
*-5-ttirZ> pCEP4(lnvitrogen ft)m$MiFXZ&tf % CftlZPg^ftfcl^o 

m±MfotLT. cos mmzm^&mszmizmi&k. tLxit* sv4o 
mmfe&ttu cos m^ztei^T&mmmff'sinv&L zz>izw^?n=E-$- % & 

m%&Wj-Jut$&tf rna *zf?jx®itL%WiXtzi><D%m^&zt&v$*m*l£* 

pME18S, (Maruyama, K. and Takebe.Y. (1990) Med. Immunol., 20. 27-32), pEF-BOS 
(Mizushima, S. and Nagata, S. (1990) Nucleic Acids Res.. 18. 5322), pCDM8(Seed. B. 
(1987) Nature. 329. 840-842) Wti^ If b*l& 0 SHS<<^— 14 DEAE— r+Xh^>* 
(Luthman. H. and Magnusson, G. (1983) Nucleic Acids Res., 11, 1 295-1 308X 'J>S£:*)JUv 
OA-DNA&ftlx&tGraham, F. L and van der Ed, A. J. (1 973) Virology. 52, 456-457). 
FuGENE6(Boeringer Mannheim ^t)^ffiL^/=^;^, fc<fcl/ffi^/\ 0 XJUg?U£(Neumann, E. 
et al.(1982) EMBO J.. 1. 841-845)Hlr«i:y COS Mf&lzm)2&-&Z>ZttfX%* fr<LT 

?i±ms£lt cho mfezmi^m&izit. %m<<5$-tmz s g418 ititT 

— ±— tLXl&&-t&neo&B=?- : &§£T&m&*5$— K #J*.l£pRSVneo(Sambrook, J. et 
al. (1989): " Molecular Cloning-A Laboratory Manual "Cold Spring Harbor Laboratory, 
NY)-£ pSV2-neo(Southern. P. J. and Berg,P. (1982) J. Mol. Appl. Genet, 1. 327-341 )§££ 

=i-H7>x7x£hU G4i8 m&o^n=L-%'Mfct&ztiz&vm%Gg&n&'iSimi' 
^^-^n^mzj^±tMmn^mm^%^z.mx^ 0 &tz. mzmi&tL 

T293-EBNA «£JBl>£ii£|Z[i v Epstein Barr Virus (Dlt§!&B£££U 293-EBNA 

Mfexttrnmrpimti P cEP4(invitro g en wteizom^w-zmi^xmmmm 
±ux>nhhzmM0r*mmwit. •gmz'&iMsmt&zttfxz. mimizM 

ISiRt?t» #J*l£±tB COS mfoXfoftlt RPMI-1640 t%ik J t>?J\,'<yzifelE4— >})\, 
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&<D£&mX'£Z> 0 t1z^±m 293-EBNA m^Vhhit^^MmFBSM(DM^J$.^ 

j&tototitir&ZblZ&mZtL&o T^^^If^fQ^HTJifb^CCHAPS. Triton X- 

llSfctfpmizfcS. h-mmtLXlt. mz.lt* FLAG epitope, Hexa-Histidine tag. 
Hemagglutinin tag, myc epitope r£f z% T— 2j— iE^JiilSGjji 3 L"fe 
^-^aM^Hlcx^n^— tr\ ^T^-Xa, hP>e>&£0):?Px7-tftfig 
^^^W^iB^J^^A-r^cilz.fcy, T-*-lB^^^$z^bO)^Px7'--lflz 
<fcy^Bfl^i^i,«^pT^rfc^, flfotf, l±7JV)>T**)i^)^$&&b Hexa- 
Histidine tag <t$hP>t>ISiSiB^J^!iigL7tfg^7!)<fe^(Hayashi, M.K. and Haga. T. 
(1996) J. Biochem., 120, 1232-1238) 
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HftfcttfcjfccfcGasirafi^ 

&a*<&Gii6jc&&iiu*:?$-ij#^ 

K% ^^e-^h'JT^-^S^h'J— S^CTerrett, N.K., et al. (1995) Tetrahedron, 51. 8135- 
8137)lcj:oT^b^fc^^^llWT-^;x^^U^;£(Felicj, F, et al. (1991) J.M I. 
Biol., 222, 301-31 Ojfc££j£fflLTf*^ 

£f=i**:W£<b^w££i*^ 
.3):M6E0Gsa*#fisu*:/*-*^ 

**tt©Gaeji'*ttai/*^-«aRiceft : f*ft*«B. *:Wfttmfc(ii 
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b) gtp r sm£%zmmLtzxM--=.^?y 5 *£ 

Wit GTP r S ^^^|C c feyx^'J-->^§-<fc^tgT*fe^(La2areno, S. and Birdsall, 
N.J.M. (1993) Br. J. Pharmacol. 109. 1120-1127) o &\s-tz7*-§t&K£f&!ltttzmEi 
H£ 20 mM HEPES (pH 7.4), 100 mM NaCI, 10 mM MgCI 2 , 50 mM GDP ^S VU 

IftZtitz GTP r S 400 P M fo&mW&Ttim&TV^XzL*--^^^ 
JSvX7<Ol$-%Vfa&L. fcfcLfc GTP r S Ommm&&i'^ls--*s3>l3<5> 

*-mT*M%.tz>o te&mft&T\zmmmm gtp rs-tsfc©±«tt»c % mo 

&tffcftfcJ:&GTP^ 
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'. - ' ■ : . ' "17 . 

camp &m(ommzmmLTx<?*)--^7?&ztti^mx*&z>o armmomfci* 

fura2 l?£ffll\cAMP gioaSEterfiifiW) cAMP jliJ^^^KAmersham tt^Mt^r 

as**.' - " - : : - •■ 

t&ztiz&ymmmz ca~&&xf camp mmzmfct&zktf^mv&z> 0 mi>-vJ$ 
jiMfe) izit^m^^s mmm^m^-^mrmm^. ca~t$&is c amp 

ftmtttzmf&ttgMtj; Ca~(D±M.t$&tS/-£tzl£ cAMP mm<D±m-£tzl*1&T$:fc 

ztz. mzhtzTd-x^&tttzitsva. ^zf^Rismmz^ ca~<D±m&& 
xf/&tzit camp mmo±^tzimT^mmzmG^mm^m\y^y^-M&n 

*. ' . ■ ' ; ; ';■ ; ' : • " ■ ' .. . : 

d)^4ouz>4 t M*-$-zm^tzW)--^v?5m l 

Mo zoym^yo^nnt. zoxufttfs mi&tffc i gtz>tzify<D3:*)i,¥-£n 

<f1-)lfcm\zn:*)\,*-£!&^tt%tz#)s IsteJt-OTgmtnmzltymJt^O) 
tf&Z& 0 CYTOSENSOR 1<itm74VtJ t -5-( Molecular Devices *±) lZ&) % Z 
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*B G .SSK*«fit^^ 

DNA 9^>&(Raz, E. et al. (1994) Proc. Natl. Acad. Sci. USA, 91, 9519-9523; Donnelly, 
J. J. et al. (1 996) J. Infect Dis., 173, 314-320) lC ( fcoTtf#&C£#-e£& 0 

AT**P-X^|c < J:^PTh^7'f--;i7!)^lfb^ 0 
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tV. S140fc'$tt(*0--»»^^t?ifti*BR^ fetf* F(ab')2; Fab. FabVFv 

^y^n—j-JliKmts >T— y-t^J^^XDm^^ (Kohler, G; and Milstein. C. 
(1975) Nature. 256, 495-497) gmW$%lt&&t&Zttf^fe^1t>Z. 

0J;LI^ T^*SXP-7ijifflJj&ft P3X63Ag8.UK £ e $fc, It^JtL 

TI*7KYx^b>y'j-zi-;u£^^& 0 £^ 

"C. 4-?)l&m^!&m%*&* ?J\'*VZ3&&&mfri&m%i&s RPMI-1640 k<h*(D®# 

^^bftw&tcDicjii: io~3o%<D^j&j^f ^^tei^o itefti* hat £ 
jR&i^ygfctSo '^yw-vQWH-y<fm%m±ffi$:mi\ elisa 

Hb^/W^'JK-TliiStife^T- 2~4aFBl v feSl>l^ l M^>-CHll5aSL7): BALB/c 
^T^T.OfllKrtT' 10-20 Bi$St^C(!:T'm^^^M<om<**^±$^l>o 

-0<fc?|::£!li££;h^y*p-:f;u^ 
2#K DEAE-*;UP-;* v /WKP*i/7/^-f k ^Pf 

>r> A7**p-^Hic e fc§^PThy^-;i^if b^So ttzs *;.<?a-i-)i>tiii** 
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.^^^ 

-tf^XbO)^j£(Clackson, T. et al. (1991) Nature. 352. 624-628; Zebedee, S. et al. (1 992) 
Proc. Natl. Acad. Sci. USA. 89. 31 75-31 79)1:^ single chain Fv *> Fab tLX'&ZZtt 

T^XCLonberg. N. et al. (1994) Nature. 368. BS6-B59)lZ&&?ZztXthfaft£®ZZ 

tttzztzftrntCxtsv. t£&m<DmmtLxitmGm&n&&m\yt>y$^-%te. 
^^^m^mmL^omomam^m^xmmh^ 
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^s/^Afc^sssfts. mf&mt^mz^tox. *%&te%mmfto)%mL m 
m^mLmmi^mims mm7hmmmtmmzz$%Lx^x$£i\ &m 

&n<Dtzfr(D$i&Mi$.®ut* mfcMs mmi vp^l m^)im^ 

.&£b.&%&<Dmfom*>mmmzi& s ^mmtLxm^itm^mm^^mm-k 
temt'tf^hz. mkm&ommu BmioftmitLxi&aeis^?^-)^ 

*Hfca«i r »«.iwoE^ ztzitmmz^xmmitztiZo ttz. mmomw 
f^m^m^Lsmmiz^Lumy^oi&cDmmm^mmmmzmmL^mt^zt^x 

mlo)*®. mmz%&Lx®£}k%£tiZo 

m Its SREB1 „ SREB2, &tf SREB3 <D75/&iE?iJ07?V>^>h£*?V 

H2tt,sREBi (Dtmmz^xoy—^>m^<om^7Fto 

031*. SREB1 OtW%<D&$m\Z^XO;-^Mtf<Dm%Zfrst 9 

mit> sreb2 otm%\zoisx0;-v>&tt<Dife§k%7jkto 



: - , ; WO 99/46378 " : ; ' PCT/JP99/01191 

melt* sreb3 (Othm^iz^xiDy-^m^om^^to 

' MBit. SREBU SREB2 SREB3 MeM<7)^il$5lELrc$^^^o 

091*, fiteYoffift® SREBiVsREB2 Wcli SREB3 iZftt 
. HI1 Oli, ffiC24*ai*0) SREB1 Icft-f 3$S£jg££;iVf 0 , , - , . _ : . 
: m 1 SREBU SREB2 SREB3 ^#ALfc$fflSSlZfclf§ pCRE-Luc fi^CD^i/' 

Ht2tt: SREBU SREB2 Sfctt SREB3 ^^ALfcSjiBaiZfcltS pSRE-Luc &*<DJ\,is 

izmmzh*>t(Dvittei\ mzmvm^mitit. ^oysmuan^s, t. atai. 

(1 982) : "Molecular Cloning - A Laboratory Manual" Cold Spring Harbor Laboratory. NY) 

*^BA(DGgem^Mlx-b^-775»J-Se3ft(SREBKSREB2 f-fcli SREB3) 
$=lH??$£Jt cDNA I*. fcMBiE&5fc0) poly A+ RNA(Clontech *±)£ template tLX 
RT-PCR iZ&mnUt. /. 

^GgeM^SMU^^-th SREB1 0)i£$mlZlt. forward primer tLX 5'- 
AAAATCTAGA CGCGATGGCGAACGCGAGCGA-3'( IE JIJ§# : 7) % reverse primer tLX 
5-AAAATCTAGA GTCTATGTGGCGGGGCCTCCC-S'CEJiJ^-i-iSj^fflLNfcC^H^H 
© 5'^|Z|± Xbal site tfmuLX&Z), RT-PCR It Pfu DNA polymerase(Stratagen 
*±)£ffil^5% formamide #^TT* 98 °C(20 fj>)/64 °C(30fj>)/74 °C(3 #)(D1M? 
^£ 34 lil»y>gLfc. *<D$££ % ffy 1.2 kbp 0) DNA Bffr36<ii«$*ifc. C<D»rfi£ Xbal 
•fcJSftLfcfc,, PCEP4 plasmidClnvitrogen tt)$fflt>T^P— ->^Lfc, pCEP4 plasmid 



WO 99/46378 



PCT/JP99/01191 



23 . 
E£'J(£ dideoxy terminator &fzM) ABI377 DNA Sequencer( Applied Biosystems }±)£ffl 

, - - - - 

EEJlJIi 1 1 25 base 0) open reading frame(EJlJM: 1 0% 1 # g 1125 fig) 
^Jtot^S, open reading frame frb^/l'J£;h,&7S/&E?iJ(37$ 7£y&)£E*lJ8 
E*»J*4:2lC**,*S7Sy||E$Utt,G3e^^ 7 f@ 

©fllJtii^v-r>d:st^*l*a7kttfa*$*LTt^*t^:3^i^6. *it^ *<Gaeii*tt 

Ifr^G^Sg^SMb-b^^-th SREB2 CDigi^lCtt forward primer tLX 5'- 
AAAATCTAGA TCTATGGCGAACTATAGCCATGCA-3'(E?'J1I^-: 9) , reverse primer c 
LT 5 '- AA AATCT AG A AAGGCTAAAGATTTACAGATGCTCC-3'(lB5lJ#-^: 1 Q)^ffiL^ 
fcC-tJl-fftGi 5'^4ffi[C(* Xbal site ftttlto LTfc&)„ RT-PCR li Pfu DNA polymeras 
(Stratagene 96°C(20 ?j>)/54°C(30 fj?)/74°C(3 &)<D1M9)\,£ 34 I°ll&y 

SLfco *©££L 1 .2 kbp 0) DNA W tf-jW&|g£*lfc. IKDW >i £ Xbal T*^<kLf=^. 
pCEP4 plasmidClnvitrogen tt)$fflt>T^P-->^Lfco t#bftk<7P->GO£gI2$)J 
li dideoxy terminator ABI377 DNA Sequencer( Applied Biosystems tt)£ffllVC 

fsJlSJlJf* 1110 base 0) open reading frame(E£'Jlt#: 3<DE 1 Itgfrbtg 1110 ft @) 
£J#oTL>& 0 open reading frame frb^/l'teftSTS^IEJlJ^O 75/&)£E*lJ8 
E9JM:4 lc^ - ^a7SyttE5>JI4,GafiJl#aSbi2^-fl!>4$»-Cfc*7 H 

*r^GgaH*SSHz^-th-'SREB3 <Dit«JZl± forward, primer tLX 5'- 
AAAATCTAGA GTATGGCCAACACTACCGGAGAG-3'( E?'J#^ : 11), reverse primer 
tLX 5-AAAATCTAGA CCTGTCTGCCTACCAGCCTGC-S'CE^JS^-: 1 2)£mMz( : Z 
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h^frO) 5'MmlZl£ Xbal site ^#AnLTfe^>) 0 RT-PCR (i Pfu DNA polymerase 
(Stratagene tt)£ffll\ 5% formamide #ST"C 98°C(2() ?j?)/62°C(30 $>)/74°C(3 #) 
©-tH^U* 34 EmmLtzo ^O&gs ft 1.2 kbp (0 DNA IfffitfJM&Kfc. CKDISt 
)n£ Xbal V)Uitttz^.s pCEP4 plasmid(lnvitrogen tt)£J8l,vC2P— z; >^Uk 0 #b 
hJzSn— yO^MMWZ dideoxy terminator j^lZ^y ABI377 DNA Sequencer( Applied 
Biosystems *±)£/BUT$#tL*:o ^bfrlCftof-gBJlJ^S^ja SEJiJ##:5 [C^fo 
IrHSMI* 1119 base (7) open reading frame(I2*lJH^- : 5CDH 1 # g bE 11 1 9 # g ) £ 
JtoTl^o open reading frame frb^;H!l£;h&75/@£SE£iJ(373 75^18) £S2$1JS SB 

■ : Sr«Gg£R*&SM2:j*-SREB 775U-(SREBU SREB2 SFfcB3)£flS# 
(DGME3S^SSU^^-7T5U-i0)^Pv~[*^^75^gS^jT?25%OT 

-£.SREB1 «*: SREB2 (^Ttx^EPv-li 52%. SREB1 £ SREB3 ©TfrEnS?— f± 52X % 
SREB2 t SREB3 (D^O^-li 63%<!:KE#a)G^E3^SMU-b^— tOt^U*>— 
\Z it * £ S It M I* ( ID 1 ) „ Z <D Z t IS* BJ? (O G S E3 ff & S MU-b^^-SREBI . 
SREB2 *fcf* SREB3 ^K^OG^aM^SSl^^^-tli^iLfclfr^Gmfi^ 

<£ffifl2).ffl«|zfci*sth^^ 

Northern blot hybridization ;£ K<fcy:£3gBJ3(Z)GgE3M&&£{b-fe:?$— Jlfe^ <Offl& 
,#ft£tarU= 0 thSREBI <D probe fC|± cDNA »r)i(SS?i]##: 1 (Dig 722 SSfrbB 
1054 SB_')ifflt^ =c fcf<Z>&Bittfi&a) poly A+ RNA(2 jig)^P?;^Lfc»^l/> 
(Clontech tt) <t prob <D hybridization It 50% .formamide. 5 x SSPE. 10 x Denhardt's j§ 
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fc s 2% SDS, 100 Hg/ml mfrtTft* DNA £#fr;l$*T\ 42°C(18 ^W)"Cfr?*;. > 
. 0.2 x SSC, 0.1% SDS £#t^&T?2[5K65 0 C, 30 flO&jfUc, th 

<»%®.mibU. BLttS.ffl. JfffiS. tfttt. MM. KM, MM, M&M.M41. 

'hJ!i. *Ji§. ^lfllSlfilI*)(CO^T Northern ^^f^trot-i:C5, 02^^^-^ 
IC 3 kb CO mRNA Jb<M v WJfc v «|L 'toWU IftiJ&T?, 3 kb <!: 2.3 kb <D mRNA 3fc48lfilE3 

Mmt&ihztitzoSitz* mum 3 kb or>^;w^Tfiiai**i7 % =.*&iz % tnBfl!) 
&$m(mmw.mm$* mm, mm. nn. ®mr®;&m. *igi&s, an, 

#M^M«H'ftSISI,.*IBJKaWfilM. *M&SM5IM. llfcfi) (COOT* Northern 
M*r£fTofc. *56W<DGg6Hft!8:SHz^-t> SREB1 m&=F<D 3 kb (0 mRNA 

(U3)o 

th SREB2 CO probe Id* cDNA »rfi(E$»J##:3 COH 558 MS fr€>$ 888 #g ) 
iSfc. ±lE0£frC Northern ^*f^ftofc<t:C5. Hl4|I;fx-f ^C: 3.2 kb CO mRNA #88 
X\ 2.4 kb, 3.5 kb, 6.3 kb <D mRNA tfffiMTfcttiiMtfc. 3.5 kb <0*>£>;Utf Jj£&. 

3.2 kb <&v?±;uj!></NIt?£T&a^ 

-th SREB2it^0) 3.2 kb CO mRNA ttKa>4»T?t.JBa#. JItt& MM. MR..»05. 

.T.fc. /jxna % ^eukhm, »a-c^<Maj**i, ras. em. WMT?i*fc£y&aj 

th SREB3 CO probe IZlt cDNAflrJi (E5»JS^:5 COg 1 'Mifrb& 652#S)£ffll* 
fco ±IBM£#T? Northern 'Mflr£fr*3fc£C6. H6lC^^"J;5lC 4 kb, 5 ? 1 . kb CO mRNA 
&mv % 4 kb, 5.1 kb, 9.7 kb (0 mRNA tfSPIlTfttateJftfc. *l£0J3COGgGR£&MU 
■b^-t h SREB3 itfe^CO mRNA ttBKP^ffijtfT? 4 kb ZMMZ 5.1 kb. 9.7 kb 
©^^UtLTttai^ 4kb(D mRNAttBtti* % MM. IflfcTfc. /M8. *l!w&R-e, 
5.1 kb CO mRNA ttMM.ttMT'tt; MMT^tt*<ttHi**lfc(H7). 

.J2l±0^aj:y. *HW(DGgeHAfimb4z^-775U-Mfi?- SREBU SREB2 
SREB3 fi a&SS4MS^**«&J33iaLri^Ci:^**ifc. 
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tH SREB1 % SREB2 SREB3 Z>tctb0%&<<**-tLX P CEP4 

(Invitrogen a)£fflixfc 0 *<Dt$* th SREBU SREB2 £f-[i SREB3 0 N 
-!S5iJ<!:Lr FLAG epitope £li&^&k#)|z % SREBU SREB2 £fcf* SREB3 
3— T&VWNO) 5'm$lZ ATGG ACTACAAGGACGACGATGACAAGGGG ATCCTG ( SB 
: 1 3)f}fALfco ^(D^dl^iUL/i^^SKIi^tl^VpCEP^FL-SREBI , 
PCEP4-FL-SREB2, pCEP4-FL-SREB3 tLfco ZteQ??X$temi\*ZbV % t:h 
SREBU SREB2 *fcl* SREB3 OtKU.^^KO N Met Asp Tyr Lys Asp Asp Asp 

Asp Lys Gly lie Leu(iS?lJ§^14) *<Sfe^Lfz7KV^^K^^5 0 . 

10cm*>*-b(C 293-EBNA(lnvitro g en *t)£ 1x10 8 $EJj&T:ffHlLT1 Bigg^ 8 M g 0) 
PCEP4-FL-SREB1, pCEP4-FL-SREB2 % pCEP4-FL-SREB3 fcefctf P CEP4-FL('<$$- 
<ZW£ FuGENE6(Boeringer Mannheim H)£mi*X&&¥mKLtz.&&ttX&+ ~ 
BtS§Lfc$ffl^Is]i|Xw^^, 20 mM Tris.HCI(pH7.4)/1 50 mM NaCI/n>^«J— h ™ 
(Boeringer Mannheim ffilzmmLXtfjbaMZXtt&x^xCtz. ***>±*-HZ 
ftttXft 0.2%, 0.1 X, OMtZtjiZ&lz Triton X-100, Digitonin v sodium cholate $jO;L 
4 °CX 2 B#F B K>^K-i>a>L. TOfcLfc. W^t^^l^f, M2-agarose( Sigma 
tt)*ffl^T .FLAG epitope -tti&aa£$&.«a»Lfc. fe^l^^ 200 M M FLAG 
peptide/20 mM Tris-HCI(pH7.4)/1 50 mM NaCI r^tBLfco ittB^>^;K*;I$g^ % 

sds/io%^2o% 7^«j;u75Ky;Km-fb^ n D pti)^fflt>rmm^ia^ ^n^> 

y^fefflUT PVDF,ttl=^Lfc,.te^a(D PVDF ftfC, ?nyfc/?fc % 
FLAG ^y^n-^-;umi*(M2;Sigma *±h S#^^/\ 0 -^i/y-^|^^^^ T 
IgG ^U^P-^;Utt^(Zymed tt)^jlI^JKJS^fcok^^. ECL 0XX^>^P 

^>^ttffiS/XxA(rT$/^A77;u-7^7a«i)$ffli^r srebi,sreb2 

SREB3 ae*0£i£«BLfc(B!8).-- 
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ft flag tmt%fctz>m&n\t p cep4-fl s*ALfcauta(3(*ssL*L>^ 

PCEP4-FL-SREBK P CEP4-FL-SREB2, pCEP4-FL-SREB3 '.&&\Ltz&&t*\t % 35-45 
kDa (D/WtLX&tiiZhtzo tHSREBU thSREB2 % ^Ttttth SREB3 (D&'fcft^m 
ItZtljetl* 39.8 kDa, 42.0 kDa % 41.5 kDa "Cfcy, K]£?S9£:ha#"^ JNC/.^Ktffftt 
Lfco tr* SREB1 -Cli'M^t^b^ 65-75 kDa <D/\*>Kt&aj£ft/c. 

(^iSGH)^ SREBKrSREBD, ^yb SREB2(rSREB2), tLtzlt^vb SREB3(rSREB3)g 

rSREBU rSREB2, Xli rSREB3 Kt* cDNA tt" % ^HaS*(p poly A+ 

RNACCIontech *±)£ template £LT RT-PCR 'ICcWWILfc, ' ' 

rSREBI CD ±1 *I |C It forward primer £ L T 5'- 
AAAATCTAGACGGCGATGGCGAACGCTAGTGA-S'CSSfiJS-^: 1 5), reverse primer tL 
X 5-AAAATCTAGA CACTTTGAGAGTCTTGTGAAGGC-3'(I25lJ#-^-: 1 6)$fflL>rt(-f- 
ftZtlO) 5%mzit Xbal site jWJQLTfeS). cDNA ©it«, ^P-=>^ % £&IB$IJ 

fnUHJlJI* 1 1 31 base (D open reading frame : 21 1 §g b& 1131 #@) 

£ftoTlvg> 0 open reading frame frb^ll£;h&rSy®lB?iJ(377 75y^)^SSJiJS 
IE5»J##:22|C^-r o ^Ji7S/MIBJiJr*th SREB1 £: 97%-&LT06Z<!:frb, #j!t 
fe^rSREB! 

rSREB2 (D ii $g IC [* forward primer £ L T 5*- 
AAAATCTAGATCTATGGCGAACTATAGCCATGC-3' (IS£iJ§-^: 1 7) »' reverse primer 
tLX 5-AAAATCTAGA AAGGCTAAAGATTTACAGATGCTCC-3'(E^J#-^: 1 8)£ffl 
^fc(*ft-e*lO> 5'^3^|Cli Xbal site tfttilOLTfc*). cDNA (Dig*!, >7P-->^ jg 
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•t:23IC^-r o : • - y:- V ■ ;. > , c :'; v , ' 

iHllBJlJIi 1110 base ^ open readingframe(iBJlJ§^:23CD|| 1/*g*&Jt 
: ^-oTt^ open reading frame t^m^T^mmUZlO 7^i)ttW 
24l=£f . ?®7$mmmtth SREB2 t l0O%-%LXl^Ztfr^X& 
e^rSREB2^-K«c:<!:^ott, 

; rSREB3 O ,c ,* forwart • primer * L r \ 5 . 

tLX 5'-AAAATCTAGA TGTTGGCCCCAGTATGGTGATCAT^3'(S2^§^:20)^tx 
■V /c(^^0 5^fc(iXbaJ site WtaLTfcS). cDNA 0*1^ £g 

E1EWU19 base (D open reading frame(gEJim^:250)m 1 *.l*&ift 
SftoW*. open reading frame ^b^;1^^^T5y^iSJ.j(373 '^aXSE*!* 

fSW rSREB3 £3-K«C£#j$? 0 *: 0 



W 5 trSREBI fc^«^0)^ V ! 

- tf SREB1 

K SREB1 ^)75yKl2?iJ(@2?iJS-^-2) (D208# g ^b282# @ 0)$Ii|j(3LO) fcjrtf 35 

is s M376* g o)^(c24),z4s * cdna y^HzummBs^^ 

7^J^PTJ^7nmO BamHUXhol ©MfcffALfc. ZO^mmLfzJ=,X 
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1&J«eSM*£J&£U 1mM IPTG \ZT§£mn^tZ>ZtV. GST-3LO "'j»£gfifc\fci; 
GST-C24 iK^Saf *lffiertlZf|^1ifc Q GST-3LO GST-C24 (2;fcliSBffi& 

^^Glutathione Sepharose4B(7Ti/^A^7 ; ;k'* % >7ttSI|)'^fflt^TftffliftMSlC4l 

ffifiLfc GST-3L0 fi^gfii: Freund's complete adjuvant(CalBioChem 

PMSepharose(7T^A77;UT;>7tt»)$ffll^ IgY £fg§?Lffi 3L0 ft&tLfco 
UMLfc GST-C24 t&£gE3(i TiterMax Gold(CytRX tt)«h^l:;I^LX-7;i/V3 

*<Dft2aiBfc*l= 0.5mg 'r-paptft^Lfc. gjftU Jfll«fr & % ProteinG 

Sepharose(7Tv-VA^7;U^v7tt^)^M^r{^ffl|ftBi#IC^i:T. IgG £ffi»Lfii 
C24 fitfc^Lfc. 

ft 3L0 taftttth-SREBI <B7S^E^E£iJ#^2)02O8#@frb282§@ 
«*JaIf tLTL^Ct % ^a>SP^75yKE5IJI4SREB1„ SREB2*fc(iSREB31?*a^ 
5E9J£#<£fc££(Bl#iH)fr&, ffi3L0 fitftfiSREBI, SREB2 SREB3 
■ai=ffiat"SRfffitt^%^.C>*i5 0 ££\ ftC24$aftlifchSREB1 075/|&E$i](E5U 
§^2)<D351#Bfrb375#g<Dfiii&£ft^ 

SREB2. 3 |Zli#£-feMf SREB1 f=(D^ff^E«E5»jTffc5Zfc(Hl#M)36^. fit C24 
ttttl* SREB1 <Z)^^EI§|-r^pI^14A<^^b^^„ ^CT\ ft 3L0 fit{*fc«fctf!a C24 
fit#0)1tS1±^fl[S-r4fci6lZ % H16«lj3T*B8»Lfc SREBK SREB2 SREB3 £ 

§m*1ttz 293-EBNA (Dja FUGifcfc<D£&2tfcto£ffi 3LO fitftfc«fctj;ia C24 fit{*£ 

■^ieictt r sDs/i(w~2o% 7^»j^75Ky;Km— (b^aiaa)$fflL^maa»ft % 

^P'Vx <>?gM£fflUT PVDF miZfmUzo PVDF Klz % ?P?*>$rfc % 
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10 ng/ml Oft. 3LO fitft, ^^^l;/^ 0 -^+vy-^lS^-9 : ^m-9^ , ; IgG tK"J^ 
• ^Uffi{*(Zymed *±)£|li;*£JE£-feKg>j!)\ *fc(4* 10 ug/ml ©ft C24 ftf* % S^fr 

:#»)£ffll*T|gfe£l±fc. fit 3LO fttt£JEJS«/<>K[4£te0l3a>fit FLAG ftttiig 
*0>ft1II= PCEP4-FL-SREB1 v P CEP4-FL-SREB2, ££(4 pCEP4-FL-SREB3 £gAL 
fc$fflflST^iiJ$tL^(ll9) 0 ft C24 tiiWt&fct%s^mmMm3<Dtii FLAG ft 

<*<ti5i^a)i4Eic PCEP4-FL-SREB1 ' ■im^Ctzm&tzo^mthtzim O), 

JU±<D^cfcy, ft3LOft#[4SREBU SREB2 ££(4 SREB3 £sSS$^£ft&-C*fcy * 
ft C24ftftl4SREB1 <Dft£mffi.?&ft&X'&ZZttfiF£Htz 0 C*lP><Dft#£fflt,*S' 
ZtX\ ^XX^n^ha^MiSf^feiift^^© SREBU SREB2 £*:14 

sreb3 tto&t&ztiffinttolz.' '-; 

mmM6 th SREB1.SREB2 ££14 SREB3 ^A$J&fcm& cAMP-respons 
element(CRE) /serum response element(SRE)^^L/ife^;i&14<D^|^ 

CRE &31M4 SRE £frLfc$E¥;£140)±#l4. G gE3R*figbi:7$--tf> 

^BSrttflSeSm0J51i<bl^#oT?lteC^^(LoIait,S.J.,et aL (1992) Nature, 357. 
336-339; Hoeltzel, W.L, et al. (1997) Am. J. Physiol., 273, C2037-C2045; An, S.. et al. 
(1998) J. Biol. Chem., 273. 7906-7910) o Sf:, G lBlSSSWz^-li7^-Xhir 

WlCS14<b$tl^C<i:A<^lb^TL^'5(Kenakin, T.(1995) Trens Pharmacol. Sci. 16. 188- 
192). ZtlbOZt&V* TzS-Xh$m^.TX^ SREBU SREB2 ££14 SREB3 ^Affl 
teTfO. CRE fc«fctf SRE f .^Lfcls¥S1±fD^<b36<Ht^£*H*l.tf , W. G gfifl&SS 
Hs^-^««6WC**C^ ^f=.iSGmE3Hft{£Mb^^-<D«rt'ftfg{5M^ 
©IStefctf CRE SRE ^^Lfc$E¥S14«i:o4^Z«!:^|iEB^T^^ 0 

fcK SREB1, SREB2 £fd4 SREB3 £mm$-£Z>tzito<D§£%l'<W-tLT pEF-BOS 
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(Mizushima, S. and Nagata, S. (1990) Nucleic Acids Res.. 18, 5322)££Jl\ pEF-BOS- 
SREBU pEF-BOS-SREB2. pEF-BOS-SREB3 ^f^SlLtr, 24 ^x^b— hlZ 293- 
EBNAdnvitrogen 4±)^ 8x10 4 $ffl^T'fil?lL-C1 Bt%W&s 250 ng 0) pEF-BOS-SREBU 
pEF-BOS-SREB2 % pEF-BOS-SREB3 pEF-BOS^^— <D£0£.25 ng (D CRE- 

reporter plasmid pCRE-Luc(Stratagene }±)<fc-5l v l3: SRE-reporter plasmid pSRE-Luc 
(Stratagene #)t&\Z FuGENE6(Boeringer Mannheim ti)£J8pTiI{5T-#AL*:( i & 3 
•t7x;U)„ ita^A^s 12 #tiS\ZltlZ PicaGene Cell Culture Lysis Reagent Luc(--/7jf 
^V->^±)^m^Xmmt:^MU PicaGene Luminescence Kit(^y#>S/->*±)£/B 
IVC# reporter plasmid ^b^^$^5;b*>7x i 5--tf/ I S1i^iJSLfco 

.ft€?3*A& 24 ftMlZfcltS SREBU SREB2 SREB3 Z&XLtd® fetors 

7X7— tfStt*. ^^~CD^^^ALf=3iffla(3>hP-;U)(7);Ui/7x7-^S1±lC 

jii/yx^— ifsft) % g| 1 2( P SRE-Luc fi*0);bi/7x7— if sti) iz^-To cre £tfL 

fclS¥SiiJ4 SREB1 ^A$88&T*^t,±^U SREB2, SREB3 ^A^Jfe-et^r-P-^ 
lC^LT^ElC±^LTt>yi:o SRE £ftLfc$E¥;S14l* SREB2 ^AlfflteTSRt ± 
SREBK SREB3 ^AWT=t3>hP--;UIZ^Lr^ElC±^LTt^Co 

^tLbOiiSmi-^y SREBK SREB2 SREB3 tfttteWb-fe?*— -T?&y % IS G S 

6 Wfttfea^© J51±ib # CRE fc&lMi SRE £tf Uc$e¥ 

gSHSREBU SREB2£fcliSREB3. &gGH£=l-K«it£^ Mfc^^t?* 
tittle. 
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■3£idto*. r «&§** m^Sifti^-e^LTt^ci^b srebi ^am^jgn^mwic^ 

^BJIfr^SGgSM^SSU-b^-^TSU-SREBU SREB2 Ztzlt SREB3 litht 

■?7* l )-<D'Pvm*,m<s C(D^itt«f«Giejl*'ailU-b^-7T5.«J--SREBK' 
SREB2, &tfSREB3 0£(*rt-e©&t!U ftlc4>£#£&T'CD£gM£il|(7)SISt±£* 

Chfrbv **i^GSE3 R-*aSHz^-775'J-SREB1., SREB2 SREB3 left 
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SEQUENCE LIST 

<110> Yamanouchi Pharmaceutical Co., Ltd. 

<120> A . novel G protein coupled receptor protein ; ■ ' > 

<130> Y9905-PCT 

<150> JP P1998-060245 
<151> 1998-03-12 

<150> JP PI 999-026774 
<151> 1999-02-03 

<160> 26 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1128 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 
<222> (1)..(112S) 
<223> SREB1 

<400> 1 

atg gcg aac gcg age gag ccg ggt ggc age ggc ggc ggc gag gcg gec 48 

Met Ala Asn Ala Ser Glu Pro Gly Gly Ser Gly Gly Gly Glu Ala Ala 
1 5 10 15 

gec ctg ggc etc aag ctg gec acg etc age ctg ctg ctg tgc gtg age 96 
Ala Leu Gly leu Lys Leu Ala Thr Leu Ser Leu Leu Leu Cys Val Ser 
20 25 30 

eta gcg ggc aac gtg ctg ttc gcg ctg ctg ate gtg egg gag cgc age 144 
Leu Ala Gly Asn Val Leu Phe Ala Leu Leu lie Val Arg Glu Arg Ser 
35 40 45 

ctg cac cgc gee ccg tac tac ctg ctg etc gac ctg tgc ctg gec gac 192 
Leu His Arg Ala Pro Tyr Tyr Leu Leu Leu Asp Leu Cys Leu Ala Asp 
50 55 60 

ggg ctg cgc gcg etc gec tgc etc ccg gec gtc atg ctg gcg gcg egg 240 
Gly Leu Arg Ala Leu Ala Cys Leu Pro. Ala Val Met Leu Ala Ala Arg 
65 70 75 80 

cgt gcg gcg gee gcg gcg ggg gcg ccg ccg ggc gcg ctg ggc tgc aag 288 
Arg Ala Ala Ala Ala Ala Gly Ala Pro Pro Gly Ala Leu Gly Cys Lys 
85 90 95 

ctg etc gee ttc ctg gec gcg etc ttc tgc ttc cac gee gec ttc ctg 336 
Leu Leu Ala Phe Leu Ala Ala Leu Phe Cys Phe His Ala Ala Phe Leu 
100 105 110 
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ctg ctg ggc gtg ggc gtc acc cgc tac ctg gcc_.atc gcg cac.xac cgc 384 
Leu Leu Gly Val Gly. Val Thr Arg Tyr Leu Ala lie Ala His His 
115 120 . 125 

ttc tat gca gag cgc ctg gcc ggc tgg ccg tgc gcc gcc atg ctg gtg 432 
Phe Tyr Ala Glu Arg Leu Ala Gly Trp Pro Cys Ala Ala Met Leu Val 

130 . 135 . , 140 _ ; : 

tgc gcc gcc tgg gcg ctg gcg ctg gcc gcg gcc ttc ccg cca gtg ctg 480 
Cys Ala Ala Trp Ala Leu Ala Leu Ala Ala Ala Phe Pro Pro Val Leu 
145 . 150 ' ' , 155 160 

gac ggc ggt ggc gac gac gag gac gcg ccg tgc gcc ctg gag cag egg 528 
Asp Gly Gly Gly Asp Asp Glu Asp Ala Pro Cys Ala Leu Glu Gin Arg 
165 170 175 

ccc gac ggc gcc ccc ggc gcg ctg ggc ttc ctg ctg ctg ctg gcc gtg 576 
Pro Asp Gly Ala Pro Gly Ala Leu Gly Phe Leu Leu Leu Leu Ala Val 
180 185 190 

gtg gtg ggc gcc acg cac etc gtc tac etc cgc ctg etc ttc ttc ate 624 
Val Val Gly Ala Thr His Leu Val Tyr Leu Arg Leu Leu Phe Phe lie 
195 200 205 

cac gac cgc cgc aag atg egg ccc gcg cgc ctg gtg ccc gcc gtc age 672 
His Asp Arg Arg Lys Met Arg Pro Ala Arg Leu Val Pro Ala Val Ser 
210 215 220 

cac gac tgg acc ttc cac ggc ccg ggc gcc acc ggc cag gcg gcc gcc 720 
His Asp Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin Ala Ala Ala 
225 230 235 240 

aac tgg acg gcg ggc ttc ggc cgc ggg ccc acg ccg ccc gcg ctt gtg 768 
Asn Trp Thr Ala Gly Phe Gly Arg Gly Pro Thr Pro Pro Ala Leu Val 
245 250 255 

ggc ate egg ccc gca ggg ccg ggc cgc ggc gcg cgc cgc etc etc gtg 816 
Gly lie Arg Pro Ala Gly Pro Gly Arg Gly Ala Arg Arg Leu Leu Val 
260 265 270 

ctg gaa gaa ttc aag acg gag aag agg ctg tgc aag atg ttc tac gcc 864 
Leu Glu Glu Phe Lys Thr Glu Lys Arg Leu Cys Lys Met Phe Tyr Ala 
275 280 285 

gtc acg ctg etc ttc ctg etc etc. tgg ggg ccc tac gtc gtg gcc age 912 
Val Thr Leu Leu Phe Leu Leu Leu Trp Gly Pro Tyr Val Val Ala Ser 
290 295 300 . : 

tac ctg egg gtc ctg gtg egg ccc ggc gcc gtc ccc cag gcc tac ctg 960 
Tyr Leu Arg Val Leu Val Arg Pro Gly Ala Val Pro Gin Ala Tyr Leu 
305 310 315 320 

acg gcc tec gtg tgg ctg acc ttc gcg cag gcc ggc ate aac ccc gtc 1008 

Thr Ala Ser Val Trp Leu Thr Phe Ala Gin Ala Gly Me Asn Pro Val 

_ _ 325 _ _ 330 _ 33g , _._ _.„_,_. 



WO 99/46378 



PCT/JP99/01191 



3/24 



gtg tgc ttc etc ttc aac agg gag ctg agg gac tgc ttc agg gec cag 1056 
Val Cys Phe Leu Phe Asn Arg Glu Leu Arg Asp Cys Phe Arg Ala Gin 
340 .345 . 350 

ttc ccc tgc tgc cag age ccc egg acc acc.cag gcg acc cat ccc tgc 1104 
Phe Pro Cys Cys Gin Ser Pro Arg Thr Thr Gin Ala Thr His Pro Cys 
355 360 365 

gac ctg aaa ggc att ggt tta tga 1128 
Asp Leu Lys Gly lie Gly 

370 375 ' . 



<210> 2 
<211> 375 
<212> PRT 
<213> Homo sapiens 

<400> 2 

Met Ala Asn Ala Ser Glu Pro Gly Gly Ser Gly Gly Gly Glu Ala Ala 
1 5 10 15 

Ala Leu Gly Leu Lys Leu Ala Thr Leu Ser Leu Leu Leu Cys Val Ser 
20 25 30 

Leu Ala Gly Asn Val Leu Phe Ala Leu Leu lie Val Arg Glu Arg Ser 
35 40 45 

Leu His Arg Ala Pro Tyr Tyr Leu Leu Leu Asp Leu Cys Leu Ala Asp 
50 55 60 

Gly Leu Arg Ala Leu Ala Cys Leu Pro Ala Val Met Leu Ala Ala Arg 
65 70 75 80 

Arg Ala Ala Ala Ala Ala Gly Ala Pro Pro Gly Ala Leu Gly Cys Lys 
85 90 95 

Leu Leu Ala Phe Leu Ala Ala Leu Phe Cys Phe His Ala Ala Phe Leu 
100 105 110 

Leu Leu Gly Val Gly Val Thr Arg Tyr Leu Ala lie Ala His His Arg 
115 120 125 

Phe Tyr Ala Glu Arg Leu Ala Gly Trp Pro Cys Ala Ala Met Leu Val 
130 135 140 

Cys Ala Ala Trp Ala Leu Ala Leu Ala Ala Ala Phe Pro Pro Val Leu 
145 150 155 160 

Asp Gly Gly Gly Asp Asp Glu Asp Ala Pro Cys Ala Leu Glu Gin Arg 
165 170 175 

Pro Asp Gly Ala Pro Gly Ala Leu Gly Phe Leu Leu Leu Leu Ala Val 
180 185 190 
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Val Val .Gly Ala Thr His Leu Val Tyr Leu Arg Leu Leu Phe Phe lie 

195 ' ■: 200 \. : - 205 - . .• 

His Asp Arg Arg Lys Met Arg Pro Ala Arg Leu Val Pro Ala Val Ser 

-W 210-;- 215 220 " . 



His Asp Trp. Thr Phe His Gly Pro Gly Ala Thr Gly Gin Ala Ala Ala 

225 . •; 230 • .; 235 .- .; - ; 240 

Asn Trp Thr Ala Gly Phe Gly Arg Gly Pro Thr Pro Pro Ala Leu Val 

:: : V,v 245 • 250 255 

Gly lie Arg Pro Ala Gly Pro Gly Arg Gly Ala Arg Arg Leu Leu Val 
260 265 ; 270 

Leu Glu Glu Phe Lys Thr Glu Lys Arg Leu Cys Lys Met Phe Tyr Ala 
275 280 285 

Val Thr Leu Leu Phe Leu Leu Leu Trp Gly Pro Tyr Val Val Ala Ser 

290 y: 295 , ; .300 ; 

Tyr Leu Arg Val Leu Val Arg Pro Gly Ala Val Pro Gin Ala Tyr Leu 

305 " 310 315 , : -320 

Thr Ala Ser Val Trp Leu Thr Phe Ala Gin Ala Gly lie Asn Pro Val 

' 3 25- . 330 .. . 335 

Val Cys Phe Leu Phe Asn Arg Glu Leu Arg Asp Cys Phe Arg Ala Gin 

340 •'■ ' 345 „ . : . 350 ; 

Phe Pro Cys Cys Gin Ser Pro Arg Thr Thr Gin Ala Thr His Pro. Cys 
355 360 365 

Asp Leu Lys Gly lie Gly Leu 



370 



375 



<210> 3 ' ■ W V 

<211> 1113 • ' •-'V- 

<212> DNA , . 
<213> Homo sapiens 

■<220> : , " • 

<221> CDS 

<222> (i)..oiio) r 

<223> SREB2 ■ 

<4od> 3 • ; • ' '-' .V.- 

atg gcg aac tat age cat gca get gac aac at t ttg caa aat etc teg 48 
Met Ala Asn Tyr Ser His Ala Ala Asp Ash lie Leu Gin Asn Leu Ser 

1 . 5 •. 10 . . :. 15 . 



cct eta aca gee ttt ctg.aaa ctg act tec ttg ggt ttc ata ata gga . 96 
Pro Leu Thr Ala Phe Leu Lys Leu Thr Ser Leu Gly Phe lie lie Gly 

• _■• ??__ :_ 25 , •:' _ _ . 30 . - ': 
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gtc age gtg gtg ggc aac etc ctg ate tec att ttg eta gtg aaa gat 144. 
Val Ser Val Val Gly Asn Leu Leu lie Ser Me Leu Leu Val Lys Asp 
35 40 45 

aag ace ttg cat aga gca cct tac tac ttc ctg ttg gat ctt tgc tgt 192 
Lys Thr Leu His Arg Ala Pro Tyr Tyr Phe Leu Leu Asp Leu Cys Cys 
50. 55 60 

tea gat ate etc aga tct gca att tgt ttc cca ttt gtg ttc aac tct 240 
Ser Asp lie Leu Arg Ser Ala lie Cys Phe Pro Phe Val Phe Asn Ser 
65 70 75 80 

gtc aaa aat ggc tct acc tgg act tat.ggg.act ctg, act tgc aaa gtg 288 
Val Lys Asn Gly Ser Thr Trp Thr Tyr Gly Thr Leu Thr Cys Lys Val 
85 90 95 

att gec ttt ctg ggg gtt ttg tec tgt ttc cac act get ttc atg etc 336 
Me Ala Phe Leu Gly Val Leu Ser Cys Phe His Thr Ala Phe Met Leu 
100 105 110 

ttc tgc ate agt gtc acc aga tac tta get ate gee cat cac cgc ttc 384 
Phe Cys lie Ser Val Thr Arg Tyr Leu Ala lie Ala His His Arg Phe 
115 120 125 

tat aca aag agg ctg acc ttt tgg acg tgt ctg get gtg ate tgt atg 432 
Tyr Thr Lys Arg Leu Thr Phe Trp Thr Cys Leu Ala Val Me Cys Met 
130 135 140. 

gtg tgg act ctg tct gtg gee atg gca ttt ccc ccg gtt tta gac gtg 480 
Val Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Leu Asp Val 
145 150 155 160 

ggc act tac tea ttc att agg gag gaa gat caa tgc acc ttc caa cac 528 
Gly Thr Tyr Ser Phe Me Arg Glu Glu Asp Gin Cys Thr Phe Gin His 
165 170 175 

cgc tec ttc agg get aat gat tec tta gga ttt atg ctg ctt ctt get. 576 
Arg Ser Phe Arg Ala Asn Asp Ser Leu Gly Phe Met Leu Leu Leu Ala 
180 185 190 

etc ate etc eta gec aca cag ctt gtc tac etc aag ctg ata ttt ttc 624 
Leu Me Leu Leu Ala Thr Gin Leu Val Tyr Leu Lys Leu Me Phe Phe 
195 200 205 

gtc cac gat cga aga aaa atg aag cca gtc cag ttt gta gca gca gtc 672 
Val His Asp Arg Arg Lys Met Lys Pro Val Gin Phe Val Ala Ala Val 
210 215 220 

age cag aac tgg act ttt cat ggt cct gga gee agt ggc cag gca get 720 
Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Ser Gly Gin Ala Ala 
225 230 235 240 

gee aat tgg eta gca gga ttt gga agg ggt ccc aca cca ccc acc ttg 768 
Ala Asn Trp Leu Ala Gly Phe Gly Arg Gly Pro Thr Pro Pro Thr Leu 
245 250 255 
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ctg ggc ate agg caa aat gca aac acc aca ggc aga aga agg eta ttg 816 

Leu Gly lie Arg Gin Asn Ala Asn Thr Thr Gly Arg Arg Arg Leu Leu 
260 265 270 

gtc tta gac gag ttc aaa atg gag aaa aga ate age aga atg ttc tat 864 
Val Leu Asp Glu Phe Lys Met Glu Lys Arg lie Ser Arg Met Phe Tyr 
^ 275 • 280 285 

ata atg. act ttt ctg ttt eta acc ttg tgg ggc ccc tac ctg gtg gee 912 
lie Met Thr Phe Leu Phe Leu Thr Leu Trp Gly Pro Tyr Leu Val Ala 
290 295 300 

tgt tat tgg aga gtt ttt gca aga ggg cct gta gta cca ggg gga ttt 960 
Cys Tyr Trp Arg Val Phe Ala Arg Gly Pro Val Val Pro Gly Gly Phe 
305 310 315 320 

eta aca get get gtc tgg atg agt ttt gee caa gca gga ate aat cct 1008 
Leu Thr Ala Ala Val Trp Met Ser Phe Ala Gin Ala Gly lie Asn Pro 
325 330 335 

ttt gtc tgc att ttc tea aac agg gag ctg agg cgc tgt ttc age aca 1056 
Phe Val Cys lie Phe Ser Asn Arg Glu Leu Arg Arg Cys Phe Ser Thr 
340 345 350 

acc ctt ctt tac tgc aga aaa tec agg tta cca agg gaa cct tac tgt 1104 
Thr Leu Leu Tyr Cys Arg Lys Ser Arg Leu Pro Arg Glu Pro Tyr Cys 
355 360 365 

gtt ata tga . ni , 

Val lie 11,3 
370 



<210> 4 
<211> 370 
<212> PRT 
<213> Homo sapiens 

<A00> A 

Met Ala Asn Tyr Ser His Ala Ala Asp Ash lie Leu Gin Asn Leu Ser 
- 1 5 10 15 

Pro Leu Thr Ala Phe Leu Lys Leu Thr Ser Leu Gly Phe lie lie Gly 
20 25 30 

Val Ser Val Val Gly Asn Leu Leu Me Ser lie Leu Leu Val. Lys Asp 
35 40 45 

Lys Thr Leu His Arg Ala Pro Tyr Tyr Phe Leu Leu Asp Leu Cys Cys 
50 55 60. 

Ser Asp lie Leu Arg Ser Ala Me Cys Phe Pro Phe Val Phe Asn Ser 
65 70 75 80 

'Val" Lys-ATn- G IT Sir Thr Trp" Thr Tyr Gl y Th F Le u~ fh 7 "Cys Ty s~ vl f" 
85 90 95 
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lie Ala Phe Leu Gly Val Leu Ser Cys Phe His Thr Ala Phe Met Leu 
100 105 110 

Phe Cys Me Ser Val Thr Arg Tyr Leu Ala lie Ala His His Arg Phe 
115 120 125 

Tyr Thr Lys Arg Leu Thr Phe Trp Thr Cys Leu Ala Val lie Cys Met 
130 135 : 140 

Val Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Leu Asp Val 
145 150 155 ■ 160 

Gly Thr Tyr Ser Phe Me Arg Glu Glu Asp Gin Cys Thr Phe Gin His 
165. 170 175 

Arg Ser Phe Arg Ala Asn Asp Ser Leu Gly Phe Met Leu Leu Leu Ala 
180 185 190 

Leu Me Leu Leu Ala Thr Gin Leu Val Tyr Leu Lys Leu lie Phe Phe 
195 200 205 

Val His Asp Arg Arg Lys Met Lys Pro Val Gin Phe Val Ala Ala Val 
210 215 , 220 

Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Ser Gly Gin Ala Ala 
225 230 235 240 

Ala Asn Trp Leu Ala. Gly Phe Gly Arg Gly Pro Thr Pro Pro Thr Leu 
245 250 255 

Leu Gly lie Arg Gin Asn Ala Asn Thr Thr Gly Arg Arg Arg Leu Leu 
260 265 270 

Val Leu Asp Glu Phe Lys Met Glu Lys Arg lie Ser Arg Met Phe Tyr 
275 280 285 

lie Met Thr Phe Leu Phe Leu thr Leu Trp Gly Pro Tyr Leu Val Ala 
290 295 300 

Cys Tyr Trp Arg Val Phe Ala Arg Gly Pro Val Val Pro Gly Gly Phe 
305 310 315 320 

Leu Thr Ala Ala Val Trp Met Ser Phe Ala Gin Ala Gly lie Asn Pro 
325 330 335 

Phe Val Cys Me Phe Ser Asn Arg Glu Leu Arg Arg Cys Phe Ser Thr 
340 345 350 

Thr Leu Leu Tyr Cys Arg Lys Ser Arg Leu Pro Arg Glu Pro Tyr Cys 
355 ... 360 365 

Val Me 
370 
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' <210> 5 .• : 
<211> 1122 
<212> DNA 

<213> Homo sapiens. 

<220> 
<221> CDS 

<222> (1)..(1119) : " • " "• ^ r 

<223> SREB3 ' : _ 

<400> 5 : V ■ ' . ; : V"'V : ."." :'■ 

atg gcc aac act acc gga gag cct gag gag gtg age ggc get ctg tec 48 
Met Ala Asn Thr Thr Gly Glu Pro Glu Glu Val Ser Gly Aia Leu Ser 
1 5 10 15 

cca ccg tec gca tea get tat gtg aag ctg gta ctg ctg gga ctg at t 96 
Pro Pro Ser Ala Ser Ala Tyr Val Lys Leu Val Leu Leu Gly Leu lie 
20 25 30 

atg tgc gtg age ctg gcg ggt aac gcc ate ttg tec ctg ctg gtg etc 144 
Met Cys Val Ser Leu Ala Gly Asn Ala lie Leu Ser Leu Leu Val Leu 
35 40 45 

aag gag cgt gcc ctg cac aag get cct tac tac ttc ctg ctg gac ctg 192 
Lys Glu Arg Ala Leu His Lys Ala Pro Tyr Tyr Phe Leu Leu Asp Leu 
50 55 60 : 

tgc ctg gcc gat ggc ata cgc tct gcc gtc tgc ttc ccc ttt gtg ctg 240 
Cys Leu Ala Asp Gly Me Arg Ser Ala Val Cys Phe Pro Phe Val Leu 
65 70 75 80 

get tct gtg cgc cac ggc tct tea tgg acc ttc agt gca etc age tgc 288 
Ala Ser Val Arg His Gly Ser Ser Trp Thr Phe Ser Ala Leu Ser Cys 
85 90 95 

aag att gtg gcc ttt atg gcc gtg etc ttt tgc ttc cat gcg gcc ttc 336 
Lys Me Val Ala Phe Met Ala Vai Leu Phe Cys Phe His Ala Ala Phe 
100 105 110 

atg ctg ttc tgc ate age gtc acc cgc tac atg gcc ate gcc cac cac 384 
Met Leu Phe Cys . Me Ser Val Thr Arg Tyr Met Ala lie Ala His His 
115 120 125 

cgc ttc tac gcc aag cgc atg aca etc tgg aca tgc gcg get gtc ate 432 
Arg Phe Tyr Ala Lys Arg Met Thr Leu Trp Thr Cys Ala Ala Val lie 
130 135 140 

tgc atg gcc tgg acc ctg tct gtg gcc atg gcc ttc cca cct gtc ttt 480 
Cys Met Ala Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Phe 
145 150 155 160 

gac gtg ggc acc tac aag ttt att egg gag gag gac cag tgc ate ttt 528 
Asp Val Gly Thr Tyr Lys Phe Me Arg Glu Glu Asp Gin Cys lie Phe 
165 170 175 

gag cat cgc tac ttc aag gcc aat gac acg ctg ggc ttc atg ctt atg 576 
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Glu His Arg Tyr Phe Lys Ala Asn Asp Thr Leu Gly Phe Met Leu Met 
180 185 190 

ttg get gtg etc atg gca get ace cat get gtc tac ggc aag ctg etc 624 
Leu Ala Val Leu Met Ala Ala Thr His Ala Val Tyr Gly Lys Leu Leu 
195 200 205 

etc ttc gag tat cgt cac cgc aag atg aag cca gtg cag atg gtg cca 672 
Leu Phe Glu Tyr Arg His Arg Lys Met Lys Pro Val Gin Met Val Pro 
210 215 220 

gec ate age cag aac tgg aca ttc cat ggt ccc ggg gee acc ggc cag 720 
Ala lie Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin 
225 230 235 240 

get get gee aac tgg ate gee ggc ttt ggc cgt ggg ccc atg cca cca 768 
Ala Ala Ala Asn Trp lie Ala Gly Phe Gly Arg Gly Pro Met Pro Pro 
245 250 255 

acc ctg ctg ggt ate egg cag aat ggg cat gca gee age egg egg eta 816 
Thr Leu Leu Gly lie Arg Gin Asn Gly His Ala Ala Ser Arg Arg Leu 
260 265 270 

ctg ggc atg gac gag gtc aag ggt gaa aag cag ctg ggc cgc atg ttc 864 
Leu Gly Met Asp Glu Val Lys Gly Glu Lys Gin Leu Gly Arg Met Phe 
275 280 285 

tac gcg ate aca ctg etc ttt ctg etc etc tgg tea ccc tac ate gtg 912 
Tyr Ala Me Thr Leu Leu Phe Leu Leu Leu Trp Ser Pro Tyr lie Val 
290 295 .300 

gee tgc tac tgg cga gtg ttt gtg aaa gee tgt get gtg ccc cac cgc 960 
Ala Cys Tyr Trp Arg Val Phe Val Lys Ala Cys Ala Val Pro His Arg 
305 310 315 . 320 

tac ctg gee act get gtt tgg atg age ttc gec cag get gee gtc aac 1008 
Tyr Leu Ala Thr Ala Val Trp Met Ser Phe Ala Gin Ala Ala Val Asn 
325 330 335 

cca att gtc tgc ttc ctg etc aac aag gac etc aag aag tgc ctg agg 1056 
Pro lie Val Cys Phe Leu Leu Asn Lys Asp Leu Lys Lys Cys Leu Arg 
340 345 .350 

act cac gee ccc tgc tgg ggc aca gga ggt gec ccg get ccc aga gaa 1104 
Thr His Ala Pro Cys Trp Gly Thr Gly Gly Ala Pro Ala Pro Arg Glu 
355 360 365 

ccc tac tgt gtc atg tga 1122 
Pro Tyr Cys Val Met 
370 



<210> 6 
<211> 373 
<212> PRT 
<213> Homo sapiens 



V .'" ; ': WO 99/46378 "'V " -/Vv ' '', ' ' PCT/JP99/01191 - 

•,: •■ . ' : : ro/24 ■ •■ 

/■[: ' <400> 6 \ : / ■ . ■ ■ . ' ' ' ' -■ ' - -V "" 

■ Met Ala Asn Thr Thr Gly Glu Pro Glu Glu Val Ser Gly Ala Leu Ser : 

' 1 ;• 5 • 10 :i -i - : 15 ! ■■ ■ ■.. 

Pro Pro Ser Ala Ser. Ala Tyr Val Lys Leu Val Leu Leu Gly Leu I le 

:'. _ ; : .. ... _. _ ._• J<L . : _ . 25 „ V 30 4 

Met Cys Val Ser Leu Ala Gly Asn Ala lie Leu Ser Leu Leu Val Leu 

] ■ ..' .„_•:.: 35_ .; .■ 40 ... ;■ 45 ^^^jX-.^^;:.- j: 

Lys Glu Arg Ala Leu His Lys Ala Pro Tyr Tyr Phe Leu Leu Asp Leu .' 

■ : y\: " . 50 55 r- > ■■ •. 60 '• '. ' ■ ■'['-■ 

Cys Leu Ala Asp Gly Me Arg Ser Ala Val Cys Phe Pro Phe Val Leu 

65 70 .75 ; 80 \ " ' •,; 

Ala Ser Val Arg His Gly Ser Ser Trp T,'/r Phe Ser Ala Leu Ser Cys 

v : ■•''<■-.'<"•-' V ■ ■'• 85 •■■ .. •, 80 •. . ■ 95 :,■:,■.> v: ; . ;f < 

Lys lie Val Ala Phe Met Ala Val Leu Phe Cys Phe His Ala Ala Phe 

v ;v .- V 100 .... 105 ;: no -'^ ■ ■ - 

Met Leu Phe Cys lie Ser Val Thr Arg Tyr Met Ala I le Ala His His 

. 115 120 ■■■ - 125 ■ ' " ^ v ." V" 

Arg Phe Tyr Ala Lys Arg Met Thr Leu Trp Thr Cys Ala Ala Val lie 

: 'V ■ .-. 130 .■ " 135 ,'• 140 v..",-;..- 

Cys Met Ala Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Phe 

145 150 155 160 '. . • 

Asp Val Gly Thr Tyr Lys Phe lie Arg Glu Glu Asp Gin Cys Me Phe 

: ^ 165 \ ,, 170 v';-/ : - 175 . : 

Glu His Arg Tyr Phe Lys Ala Asn Asp Thr Leu Gly Phe Met Leu Met 

-v 180 -. v. "-/.J-'- i85 ^..-jr- 190 - ; ; \'r; :'v-' • - 

Leu Ala Val Leu Met Ala Ala Thr His Ala Val Tyr Gly Lys Leu Leu 

195 200 205 - 

Leu Phe Glu Tyr Arg His Arg Lys Met Lys Pro Val Gin Met Val Pro 

. 210 215 . 220 . , 

Ala Me Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin 
225 230 235 240 

Ala Ala Ala Asn Trp Me Ala Gly Phe Gly Arg Gly Pro Met Pro Pro 

245 250 255 ■ ", '/ 

Thr Leu Leu Gly Me Arg Gin Asn Gly His Ala Ala Ser Arg Arg Leu ^ 

,'. 260 . ■. 265 .- 270 

Leu Gly Met Asp Glu Val Lys Gly Glu Lys Gin Leu Gly Arg Met Phe 

275 280 • • .. 285 • . ', 
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Tyr Ala lie Thr Leu Leu Phe Leu Leu Leu Trp Ser Pro Tyr lie Val 
290 295 300 

Ala Cys Tyr, Trp Arg Val Phe Val Lys Ala Cys Ala Val Pro His Arg 
305 310. 315 320 

Tyr Leu Ala Thr Ala Val Trp Met Ser Phe Ala Gin Ala Ala Val Asn 
325 330 335 

Pro lie Val Cys Phe Leu Leu Asn Lys Asp Leu Lys Lys Cys Leu Arg 
340 345 350 

Thr His. Ala Pro Cys Trp Gly Thr Gly Gly Ala Pro Ala Pro Arg Glu 
355 360 365 

Pro Tyr Cys Val Met 
370 



<210> 7 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Forward primer 
<400> 7 

aaaatctaga cgcgatggcg aacgcgagcg a 31 



<210> 8 • 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: reverse primer 
<400> 8 

aaaatctaga gtctatgtgg cggggcctcc c 31 

<210> 9 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Forward primer 
<400> 9 

aaaatctaga tctatggcga actatagcca tgca 34 



<210> 10 



; ; " WO 99/46378 
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<211> 35 '.' " '' '•'.'>•" ':':y- : '''. : :"■ "/ / 

',. <212> DNA . \ v.V ■ . " . . 

<213> Artificial Sequence / 

• <220> ' \ . . : " 

<223> Description of Artificial Sequence: reverse primer 

' ; ~ <4ioo> io " " ^"'"~^ r " - : ^ T ....^,.- ; .^^-- : .^.--.- ; .. 

/ aaaatctaga. aaggctaaag atttacagat gctcc 35 

- <210> 11 -V- ^ - " " V 

■■' <211> 33 ■, ' : V ■ - ■ ,-=< 

<212> DNA ' 
. <213> Artificial Sequence 

<22o> "'; , ' o " \". 

<223> Description of Artificial Sequence:Forward primer :■ 

<4oo> ii . , .'. . ' ." '.'.■';><:' '■ 

aaaatctaga gtatggccaa cactaccgga gag 33 

<2io> 12 v.v "V; 

<211> 31 :v - ■ "'A 

<212> DNA ., ,' ' 

<213> Artificial Sequence 

. <220> " -■ ; V ;' ? ; ■.. ' .' ' '■ .'' ' : v;;' V. 

<223> Description of Artificial Sequence: reverse primer 

<400> 12 ' v • - : r ■ ,/ / -' : r ' 

aaaatctaga cctgtctgcc taccagcctg c 31 

<210> 13 ,:' -v ' • .'■ ' 

<2ii> 36 .■■'•■v ■. : ' V:,::- v ; - . 

<212> DNA ' "'■ ■,: ■" .. ' V .". ' A'- ■ ' - ' v.:'. 

<213> Artificial Sequence ' . ' 

<22c> . . / ■ ' 'A;; \ v 

<223> Description of Artificial Sequence:FLAG epitope , ; 

<400> 13 '• ; ; ' -'^ ' . 

atggactaca aggacgacga tgacaagggg atcctg 36 

<210> 14 . 
<211> 12 

<212> PRT v; . 

<213> Artificial Sequence 

<220> ■■■ . '• , ' . • ' - A V /: ■ 

<223> Description of Artificial Sequence :FLAG epitope 

<400> 14 ■; ■ ". ';' "• '" : 
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Met Asp Tyr Lys Asp Asp Asp Asp Lys Gly lie Leu 
1 5 10 



<210> 15 

<211> 32 .. 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Forward primer 
<400> IS 

aaaatctaga cggcgatggc gaacgctagt ga 32 



<210> 16 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: reverse primer 
<400> 16 

aaaatctaga cactttgaga gtcttgtgaa ggc 33 



<210> 17 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Forward primer 
<400> 17 

aaaatctaga tctatggcga actatagcca tgc 33 



<210> 18 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Forward primer 
<400> 18 

aaaatctaga aaggctaaag atttacagat gctcc 35 



<210> 19 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
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<220> : ./V- ; " ; ' ■;- , 

<223> Description of Artificial Sequencerreverse primer : 

<400> 19 =■ ;' - ■'■'■ '"„ ; . '/■;/ ■'„'■'.;.■ 

- aaaatctaga caaatactga actggccgat cccc : T -' ----- ,f - - 34 - - - - _~ — - 

<210>"20 V '.; : ;- - - .-V- - r; : - - -'--■■V^t ■■ - 

<211> 34 ■ • ' ■ - : ; v. - 

<212> DNA .- . . . . ' '. .' " -v,': ■ ■-.-■O 

<2t3> Artificial Sequence ; . ^ 

<22o> :; ■ :-'" : ;:y ; /:V.. / ! '/ y ^-.c: 

<223> Description of Artificial Sequencerreverse primer 

<400> 20 ■; ■ - ^ ■■■/'-'■>•■.'•■■ : =: : -^-'-'----'-:':^.-?C< ■'• 

aaaatctaga tgttggcccc agtatggtga teat 34 

<210> 21 ■ \ : ' ' ; - . - ; ' 

<211> 1134.-'" 

<2i2> dna v v yy.y ■ 

<213> Rattus sp. V...-.y '[■..:..'■ . ■■• 

<220> : ' : " . 

<22i> cos yy. :v . v . 

<222> (1)..(1131) . 

<223> Rat SREB1 - y 

<400> 21 . • - , • : '.>;i 0 ■ '/ : "( •', ;-y 

atg gcg aac get agt gag ccg ggc ggc ggc ggc ggc ggg gee gag get 48 

Met Ala Asn Ala Ser Glu Pro Gly Gly Gly Gly Gly Gly Ala Glu Ala 

1 '.v'S.".' 10 ■ . ' 15 y y. : '" 

gee gcg ctg ggc etc agg ctg gec aca etc age ctg ctg ctg tgc gtg 96 
Ala Ala Leu Gly Leu Arg Leu Ala Thr Leu Ser Leu Leu Leu Cys Val 

20 ; y 25 '. '. y . 30 ; ' ' : - 

age ctg gcg ggc aac gtg ctg ttc get ctg etc ate gtg agg gag cgc 144 
Ser Leu Ala Gly Asn Val Leu Phe Ala Leu Leu lie Val Arg Glu Arg 
35 40 45 

age ctg cac cgc gcg eel tac tac ctg ctg etc gac ctg tgc ctg gee .192 
Ser Leu His Arg Ala Pro Tyr Tyr Leu Leu Leu Asp Leu Cys Leu Ala 

50 . . . . 55 . 60 

gac ggg ctg cgc gcg etc gee tgt etc ccg gec gtc atg ctg get gcg 240 
Asp Gly Leu Arg Ala Leu Ala Cys Leu Pro Ala Val Met Leu Ala Ala 
65 70 75 80 

egg cgc gcg gca.gcc gcg gcg ggg acg cct ccg ggt gcg ctg ggc tgc 288 -. 
Arg Arg Ala Ala Ala Ala Ala Gly Thr Pro Pro Gly Ala Leu Gly Cys 

' , 85 / •■■ ' 90 ' - 95 •. 

^ag Lj?lgj;tg_gcx.tic__ctg:gc.c_gcg jct.cj.te_tgc ttc-cac -gcg_gcc. ,ttc_ r _336_L J> ._: . _, 
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Lys Leu Leu Ala Phe Leu Ala Ala Leu Phe Cys Phe His Ala Ala Phe 
100 105 110 

ctg ctg ctg ggc gtg ggc gtc acc cgc tac ctg gcc ate get cac cac 384 
Leu Leu Leu Gly Val Gly Val Thr Arg Tyr Leu Ala lie Ala His His 
.. 115 120 125 

cgc ttc tat gcc gag cgc ctg gcc ggc tgg ccg tgc gcc gcg atg ctg 432 
Arg Phe Tyr Ala Glu Arg Leu Ala Gly Trp Pro Cys Ala Ala Met Leu 
130 135 140 

gtg tgc gcc gcc tgg gcg ctg get ttg gcc gcg gcc ttc ccg ccg gtg 480 
Val Cys Ala Ala Trp Ala Leu Ala Leu Ala Ala Ala Phe Pro Pro Val 
145 150 155 160 

ctg gac ggc ggt ggc gcg gac gac gag gat gcg ccg tgc gcc ctg gag 528 
Leu Asp Gly Gly Gly Ala Asp Asp Glu Asp Ala Pro Cys Ala Leu Glu 
165 170 175 

cag egg ccc gac ggc gcc ccg ggt gcg eta ggc ttc ctg ctg etc ctg 576 
Gin Arg Pro Asp Gly Ala Pro Gly Ala Leu Gly Phe Leu Leu Leu Leu 
180 185 . 190 

gcc gcg gtg gtg ggc gcc acg cac etc gtc tac ctt cgc ctg etc ttc 624 
Ala Ala Val Val Gly Ala Thr His Leu Val Tyr Leu Arg Leu Leu Phe 
195 200 205 

ttc ate cac gac cgc cgc aag atg egg ccc gca cgc ctg gtg ccc gcc 672 
Phe lie His Asp Arg Arg Lys Met Arg Pro Ala Arg Leu Val Pro Ala 
210 215 220 

gtc age cac gac tgg acc ttc cac ggc ccg ggc gcc acc ggt caa gcg 720 
Val Ser His Asp Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin Ala 
225 230 235 240 

gcc gcc aac tgg acg gcg ggc ttc ggc cgc ggg ccc acg cca cct gcg 768 
Ala Ala Asn Trp Thr Ala Gly Phe Gly Arg Gly Pro Thr Pro Pro Ala 
245 250 255 

etc gtg ggc ate agg cct gca ggc ccg ggc cgc gga gcc egg cgc etc 816 
Leu Val Gly He Arg Pro Ala Gly Pro Gly Arg Gly Ala Arg Arg Leu 
260 265 270 

ctg gtg ctg gag gaa ttc aag acg gag aag agg ctg tgc aag atg ttc 864 
Leu Val Leu Glu Glu Phe Lys Thr Glu Lys Arg Leu Cys Lys Met Phe 
275 280 285 

tac gcc ate acg ctg etc ttc ctg etc etc tgg ggg ccc tat gtg gtt 912 
Tyr. Ala lie Thr Leu Leu Phe Leu Leu Leu Trp Gly Pro Tyr Val Val 
290 295 300 

gcc agt tac ctg cgc gtc ctg gtg egg ccc gga get gtc ccg cag gcc 960 
Ala Ser Tyr Leu Arg Val Leu Val Arg Pro Gly Ala Val Pro Gin Ala 
305 310 315 320 

tac ctg aca gcc teg gtg tgg ctg aca ttc gca cag gcc ggc ate aac 1008 
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Tyr Leu Thr Ala Ser Val Trp Leu Thr Phe Ala Gin Ala Gly lie Asn 
• 325 330 335 

l CC u*? ■■■5 t 'f I gt L tc , ctc ttc aac cg8 ct * agg gac tgt ttc aga ■ 1056 
Pro Val Val Cys Phe Leu Phe. Asn Arg Glu Leu Arg Asp Cys Phe Are 

'•" " ~ 340 " ' 345 : " " " "350" - 



J" " 6 '" c " c i^t tgc cag age ccc cag gec acg cag gec acc etc . 1104 
Ala Gin Phe Pro Cys Gys Gin Ser Pro Gin Ala Thr Gin Ala Thr Leu 
355 360 365 

ccc tgc gac ctg aaa ggc att ggt ttg tga 1134 

Pro Cys Asp Leu Lys Gly lie Gly Leu 
370 375 



<210> 22 
<211> 377 
<212> PRT 
<213> Rattus sp. 

<400> 22 

Met Ala Asn Ala Ser Glu Pro Gly Gly Gly Gly Gly Gly Ala Glu Ala 
5 10 15 

Ala Ala Leu Gly Leu Arg Leu Ala Thr Leu Ser Leu Leu Leu Cys Val 
20 25 30 

Ser Leu Ala Gly Asn Val Leu Phe Ala Leu Leu Me Val Arg Glu Arg 
35 40 45 

Ser Leu His Arg Ala Pro Tyr Tyr Leu Leu Leu Asp Leu Cys Leu Ala 
50 55 60 

Asp Gly Leu Arg Ala Leu Ala Cys Leu Pro Ala Val Met Leu Ala Ala 

70 75 80 

Arg Arg Ala Ala Ala Ala Ala Gly Thr Pro Pro Gly Ala Leu Gly Cys 
85 90 95 

Lys Leu Leu Ala Phe Leu Ala Ala Leu Phe Cys Phe His Ala Ala Phe 
100 105 no 

Leu Leu Leu Gly Val Gly Val Thr Arg Tyr Leu Ala lie Ala His His 
115 120 j25 

Arg Phe Tyr Ala Glu Ar- Leu Ala Gly Trp Pro Cys Ala Ala Met Leu 
130 135 140 

Val Cys Ala Ala Trp Ala Leu Ala Leu Ala Ala Ala Phe Pro Pro Val 
145 150 ; 155 160 

Leu Asp Gly Gly Gly Ala Asp Asp Glu Asp Ala Pro Cys Ala Leu Glu 

165 . : . 170 . 175 

Gin Arg P^^^^ _ 
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180 185 190 

Ala Ala Val Val Gly Ala Thr His Leu Val Tyr Leu Arg Leu Leu Phe 
195 200 205 

Phe lie His Asp Arg Arg Lys Met Arg Pro Ala Arg Leu Val Pro Ala 
210 215 220 

Val Ser His Asp Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin Ala 
. 225 230 235 240 

Ala Ala Asn Trp Thr Ala Gly Phe Gly Arg Gly Pro Thr Pro Pro Ala 
245 250 255 

Leu Val Gly lie Arg Pro. Ala Gly Pro Gly Arg Gly Ala Arg Arg Leu 
260 265 270 ; 

Leu Val Leu Glu Glu Phe Lys Thr Glu Lys Arg Leu Cys Lys Met Phe 
275 280 285 

Tyr Ala lie Thr Leu Leu Phe Leu Leu Leu Trp Gly Pro Tyr Val Val 
290 295 300 , 

Ala Ser Tyr Leu Arg Val Leu Val Arg Pro Gly Ala Val Pro Gin Ala 
305 310 315 320 

Tyr Leu Thr Ala Ser Val Trp Leu Thr Phe Ala Gin Ala Gly lie Asn 
325 330 335 

Pro Val Val Cys Phe Leu Phe Asn Arg Glu Leu Arg Asp Cys Phe Arg 
340 345 350 

Ala Gin Phe Pro Cys Cys Gin Ser Pro Gin Ala Thr Gin Ala Thr Leu 
355 360 365 

Pro Cys Asp Leu Lys Gly Me Gly Leu 
370 375 



<210> 23 
<211> 1113 
<212> DNA 
<213> Rattus sp. 

<220> 
<221> CDS 
<222> (1)..(1110) 
<223> Rat SREB2 

<400> 23 

atg gcg aac tat age cat gca get gac aac att ttg caa aat etc teg 48 

Met Ala Asn Tyr Ser His Ala Ala Asp Asn lie Leu Gin Asn Leu Ser 

1 5 10 15 

cct eta aca gee ttt ctg aaa ctg act tec ttg ggt ttc ata ata'gga 96 
Pro Leu Thr Ala Phe Leu Lys Leu Thr Ser Leu Gly Phe Me. lie Gly 
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20 



25 



30 



Etc agt gtg gtg ggc aac ctt ctg ate tec att ttg eta gtg aaa gat 144 
Val Ser Val Val Gly Asn Leu Leu lie Ser lie Leu Leu Val Lys Asp 

35 . 40 45 ■ • 

aag ace ttg cat aga. get cct tac tac ttc ctg ctg gat ctg tgc tgc 192 
Lys Thr Leu His Arg Ala Pro Tyr Tyr Phe Leu Leu Asp Leu Cys Cys 

50 -. ■ 55 : '60 ../ -V.-.'::" 

tea gac ate etc aga tcf gca att tgt ttt cca ttt gta ttc aac tct 240 
Ser Asp lie Leu Arg Ser Ala I le Cys Phe Pro Phe Val Phe Asn Ser 

65 70 ■ 75 - 80 / 

Etc aaa aat ggc tct acc tgg acttac.ggg act ctg act tgc aaa gtg 288 
Val Lys Asn Gly Ser Thr Trp Thr Tyr Gly Thr Leu Thr Cys Lys Val 

85 /. 90 - . . - 95; 

att gee ttt ctg ggg gtt ttg tec tgt ttc cac act gee ttc atg etc 336 
lie Ai a Phe Leu Gly Val Leu Ser Cys Phe His Thr Ala Phe Met Leu 

V m ■ / 105 110 ' / 

ttc tgc ate age gtc acc aga tac tta gee ate gee cat cac cgc ttc 384 
Phe Cys Me Ser Val thr Arg Tyr Leu Ala lie Ala His His Arg Phe 
115 120 125 

tat aba aag agg ctg acc ttt tgg acg tgt ttg get gtg ate tgc atg 432 
Tyr Thr Lys Arg Leu Thr Phe Trp Thr Cys Leu Ala Val lie Cys Met 

:'• 130 135 ; 140 

gtg tgg act ctg tct gtg gee atg gca ttt ccc cca gtt tta gat gta 480 
Val Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Leu Asp Val 
145 150 155 160 

ggc acc tac tea ttc att agg gag gag gat cag tgt acc ttc caa cac 528 
Gly Thr Tyr Ser Phe He Arg Glu Glu Asp Gin Cys Thr Phe Gin His 
165 170 175 



cgc tec ttc agg get aac gat tec eta gga ttt atg ctg etc ctt get 576 
Arg Ser Phe Arg Ala Asn Asp Ser Leu Gly Phe Met Leu Leu Leu Ala 
I > 180 185 190 

etc ate etc eta gec aca cag ctt gtc tac etc aag ctg ata ttt ttt 624 
Leu lie Leu Leu Ala Thr Gin Leu Val Tyr Leu Lys Leu lie Phe Phe 
195 200 205 

gtc cac gat cga agg aaa atg aag cca gtc cag ttt gta gca gca gtg 672 
Val His Asp Arg Arg Lys Met Lys Pro Val Gin Phe Val Ala Ala Val 
210 215 220 

agt cag aac tgg acc ttt cat ggc cct gga get agt ggc cag gca get 720 
Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Ser Gly Gin Ala Ala 
225 230 235 240 

gee aat tgg eta gca gga ttt gga agg ggt ccc aca cca ccc acc ttg 768 
Ala Asn Trp Leu Ala Gly Phe Gly Arg Gly Pro Thr Pro Pro Thr Leu 
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245 250 255 

ctg ggc ate agg caa aat gcg aat acc aca ggc aga aga egg etc ttg 816 
Leu Gly Me Arg Gin Asn Ala Asn Thr Thr Gly Arg Arg Arg Leu Leu 
260 265 270 

gtt ttg gat gag ttc aaa atg gag aaa aga ate age aga atg t tc tat 864 
Val Leu Asp Glu Phe Lys Met Glu Lys Arg lie Ser Arg Met Phe Tyr 
275 280 285 

ata atg act ttc etc ttc eta acc ttg tgg ggt ccc tac ctg gtg gec 912 
lie Met Thr Phe Leu Phe Leu Thr Leu Trp Gly Pro Tyr Leu Val Ala 
290 295 300 

tgc tat tgg aga gtt ttt gca aga ggg cct gta gta cca ggg gga ttt 960 
Cys Tyr Trp Arg Val Phe Ala Arg Gly Pro Val Val Pro Gly Gly Phe 
305 .310 315 320 

eta aca gee get gte tgg atg agt ttc gee caa gca gga ate aat ccc 1008 
Leu Thr Ala Ala Val Trp Met Ser Phe Ala Gin Ala Gly lie Asn Pro 
325 330 335 

ttt gte tgc att ttc tec aac agg gag ctg agg cgc tgt ttc age aca 1056 
Phe Val Cys He Phe Ser Asn Arg Glu Leu Arg Arg Cys Phe Ser Thr 
340 345 350 

acc ctt ctt tac tgc aga aaa tec agg tta cca agg gaa cct tac tgt 1104 
Thr Leu Leu Tyr Cys Arg Lys Ser Arg Leu Pro Arg Glu Pro Tyr Cys 
355 360 365 

gtt ata tga 1113 
Val He 
370 



<210> 24 

<211> 370 

<212> PRT 

<213> Rattus sp. 

<400> 24 

Met Ala Asn Tyr Ser His Ala Ala Asp Asn He Leu Gin Asn Leu Ser 
1 5 . 10 15 

Pro Leu Thr Ala Phe Leu Lys Leu Thr Ser Leu Gly Phe lie lie Gly 
20 25 30 

Val Ser Val Val Gly Asn Leu Leu lie Ser lie Leu Leu Val Lys Asp 
35 40 - 45 

Lys Thr Leu His Arg Ala Pro Tyr Tyr Phe Leu Leu Asp Leu Cys Cys 
50 55 60 



Ser Asp lie Leu Arg Ser Ala lie Cys Phe Pro Phe Val Phe Asn Ser 
65 70 75 80 
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Val Lys Asn G I y Ser Thr Trp Thr Tyr Gly Thr.Leu Thr Cys Lys Val 

85 . ; 90 ■ .. 95 

lie Ala Phe Leu. Gly Val Leu Ser Cys Phe His Thr Ala Phe Met Leu 
100 . 105 . 110 

Phe^Cys lie" Ser Va I . Th r Arg Ty r" Leu "Ala lie* A la" Hi s H is Arg Phe" 

115 , ■: 120 ' . 125 ; 

Tyr Thr Lys" Arg Leu Thr Phe' Trp Thr Cys Leu Ala Val I le'Cys Met 
130 .-. 135 , 140 - 

Val Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Leu Asp Val 
145 150 155 , 160 

Gly Thr Tyr Ser Phe lie Arg Glu Glu Asp Gin Cys Thr Phe Gin His 

- ; : : 165 ■■• . 170 • 175 

Arg Ser Phe Arg Ala Asn Asp Ser Leu Gly Phe Met Leu Leu Leu Ala 

180 y-, .185, . 190 ;S 

Leu lie Leu Leu Ala Thr Gin Leu Val Tyr Leu Lys Leu lie Phe Phe 
195 200 205 

Val His. Asp Arg Arg Lys Met Lys Pro Val Gin Phe Val Ala Ala Val 

210 215 220 . ; ... 

Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Ser Gly Gin Ala Ala 
225 230 235 240 

Ala Asn Trp Leu Ala Gly Phe Gly Arg Gly Pro Thr Pro Pro Thr Leu 

V"\; .'245,:. ' . 250 : -. 255 

leu Gly lie Arg Gin Ash Ala Asn Thr Thr Gly Arg Arg Arg Leu Leu 
260 265 ;• 270 

Val Leu Asp Glu Phe Lys Met Glu Lys Arg lie Ser Arg Met Phe Tyr 
275 280 285 

He Met Thr Phe Leu Phe Leu Thr Leu Trp Gly Pro tyr Leu Val Ala 
, 290 295 300 

Cys Tyr Trp Arg Val Phe Ala Arg Gly Pro Val Val Pro Gly Cly Phe 
305 310 315 320 

Leu Thr Ala Ala Val Trp Met Ser Phe Ala Gin Ala Gly lie Asn Pro 
325 ; 330 335 

Phe Val Cys lie Phe Ser Asn Arg Glu Leu Arg Arg Cys Phe Ser Thr 
340 345 350 

Thr Leu Leu Tyr Cys Arg Lys Ser Arg Leu Pro Arg Glu Pro Tyr Cys 
. 355 . 360 365 
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<210> 25 ■-• > 

<211> 1122 
<212> DNA ; 

<213> Rat coronavirus . ■' - 

■ <220> ' 
<221> COS ■ 
<222> (1)..(1119) 
<223> Rat SREB3 

<400> 25 .. •-' • ' 

atg gcc aac acc acc gga gag ccc gaa gag gtg age ggc gca ctg tec 48 
Met Ala Asn Thr Thr Gly Glu Pro Glu Glu Val Ser Gly Ala Leu Ser 

■•. 1 ■ ■ 5 10 • ' '.- , 15'' 

ctg cca tea gca teg get tat gtg aag ctg gtg ctg ctg gga ctg ate 96 
Leu Pro Ser Ala Ser Ala Tyr Val Lys Leu Val Leu Leu Gly Leu Me 
20 . 25 30 



atg tgt gta age ctg gca ggc aat gcc ate ttg tec ctg ctg gtg etc 144 

Met Cys Val Ser Leu Ala Gly Ash Ala lie Leu Ser Leu Leu Val Leu - 

... 35 ■ / ■ 40 ' . '• 45 . , •; .' " " "■ 

aag gag cgt gcc ctg cac aag get cct tac tac ttt ctg ctg gac ctg 192 . 

Lys Glu Arg Ala Leu His Lys Ala Pro Tyr Tyr Phe Leu Leu Asp Leu 
50 55 60 

: tgc eta gcc gat ggc ata cgc tct gcc ate tgc ttc ccc ttt gta ctg 240 

Cys Leu Ala Asp Gly lie Arg Ser Ala He Cys Phe Pro Phe Val Leu 
65 70 75 80 > 

get tct gtg cgc cat ggc tec teg tgg acc ttc agt gca etc age tgt 288 

Ala Ser Val Arg His Gly Ser Ser Trp Thr Phe Ser Ala Leu Ser Cys 
85 90 . 95 

aag att gtg gcc ttt atg get gtg etc ttt tgc ttc cat gcg gee ttc 336 

Lys lie Val Ala Phe Met Ala Val Leu Phe Cys Phe His Ala Ala Phe 
100 105 110 

atg ctg ttc tgc ate age gtc acc cgc tac atg gcc ate gcc cac cac 384 

Met Leu Phe Cys lie Ser Val Thr Arg Tyr. Met Ala lie Ala His His 
115 120 125 

cgc ttc tat gcc aag cgc atg aca etc tgg aca tgc gca get gtc ate 432 

Arg Phe Tyr Ala Lys Arg Met Thr Leu Trp Thr Cys Ala Ala Val He 
130 135 140 

tgc atg gcc tgg acc ttg tct gtg gcc atg get ttc cca cct gtc ttt 480 

Cys Met Ala Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Phe 

145 150 155 160 



gat gtg ggc acc tac aag 
Asp Val Gly Thr Tyr Lys 
165 



ttt ate cga gag gag gac cag tgc ate ttt- 528 
Phe lie Arg Glu Glu Asp Gin Cys lie Phe 
170 175 
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gag cat cgc tac ttc aaa gca aat gac act ctg ggc ttt atg ctt atg ' 576 
Glu His Arg Tyr Phe Lys Ala Asn Asp Thr Leu Gly Phe Met Leu Met 
180 185 190 

ttg get gtg etc atg gca gec aca cat get gtc tat ggc aag ctg eta 624 
Leu Ala Val Leu Met Ala Ala Thr His Ala Val Tyr. Gly Lys Leu Leu 

v. • . 195 ; 200 ■ . . 205 ~ ' — 

etc ttc gag tat cgt cac cgc aag atg aag cca.gtg cag atg gtg ccc 672 
Leu Phe Glu Tyr Arg His Arg Lys Met. Lys Pro Val Gin Met Val Pro 
210 215 220 > 

gec ate age caa aac tgg aca ttc cat ggc cct ggg get acc ggc cag 720 
Ala He Ser GlriAsn Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin 
225 230 235 240 

get get gee aac tgg ate get ggc ttt ggc cgt ggg ccc atg cca cca 768 
Ala Ala Ala Asn Trp lie, Ala Gly Phe Gly Arg Gly Pro Met Pro Pro ' 

. ' 245 ' 250 • . 255 ' 

act ctg ctg ggt ate egg cag aat ggg cat gca get age egg egg eta 816 
Thr Leu Leu Gly lie Arg Gin Asn Gly His Ala Ala Ser Arg Arg Leu 
■•• .260 . , 265 .J-". '. • 270 

ctg ggc atg gac gag gtc aag ggt gaa aag cag ctg ggc cga atg ttc 864 
Leu Gly Met Asp Glu Val Lys Gly Glu Lys Gin Leu Gly Arg Met Phe 
275 280 285 

tac gcg att aca ctg etc ttc ctg etc etc tgg tea cca tac att gtg .912 
Tyr Ala I le Thr Leu Leu Phe Leu Leu Leu. Trp Ser Pro Tyr He Val 
290 295 . 300 

gec tgc tac tgg cga gtg ttt gtg aaa gec tgc get gtg ccc cac cgc 960 
Ala Cys Tyr Trp Arg Val Phe Val Lys Ala Cys Ala Val Pro His Arg > 
305 310 315 320 

tac ctg gec act get gtt tgg atg age ttc gee cag get get gtc aac 1008 
Tyr Leu Ala Thr Ala Val Trp Met Ser Phe Ala Gin Ala Ala Val Asn 
325 330 335 

cca ate gtc tgc ttc ctg ctt aac aag gac etc aag aag tgc ctg agg 1056 
Pro He Val Cys Phe Leu Leu Asn Lys Asp Leu Lys Lys Cys Leu Arg 
340 345 350 

act cat gec cct tgc tgg ggc aca gga ggt gee cca get ccc aga gaa : 1104 
Thr His Ala Pro Cys Trp Gly Thr Gly Gly Ala Pro Ala Pro Arg Glu 
355 360 365 



ccc tac tgt gtc atg tga 
Pro Tyr Cys Val Met 

370: - 



1122 



<210> 26 
<211> 373 
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<212> PRT 

<213> Rat coronavirus 



<400> 26 

Met Ala Asn Thr Thr Gly Glu Pro Glu Glu Val Ser Gly Ala Leu Ser 
1 5 10 15 

Leu Pro Ser Ala Ser Ala Tyr Val Lys Leu Val Leu Leu Gly Leu lie 
20 25 30 

Met Cys Val Ser Leu Ala Gly Asn Ala Me Leu Ser Leu Leu Val Leu 
35 40 45 

Lys Glu Arg Ala Leu His Lys Ala Pro Tyr Tyr Phe Leu Leu Asp Leu 
50 55 60 

Cys Leu Ala Asp Gly lie Arg Ser Ala lie Cys Phe Pro Phe Val Leu 
65 70 75 80 

Ala Ser Val Arg His Gly Ser Ser Trp Thr Phe Ser Ala Leu Ser Cys 
85 90 95 

Lys lie Val Ala Phe Met Ala Val Leu Phe Cys Phe His Ala Ala Phe 
100 105 110 

Met Leu Phe Cys lie Ser Val Thr Arg Tyr Met Ala lie Ala His His 
115 120 125 

Arg Phe Tyr Ala Lys Arg Met Thr Leu Trp Thr Cys Ala Ala Val lie 
130 135 140 

Cys Met Ala Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Phe 
145 150 155 160 

Asp Val Gly Thr Tyr Lys Phe lie Arg Glu Glu Asp Gin Cys He Phe 
165 170 175 

Glu His Arg Tyr Phe Lys Ala Asn Asp Thr Leu Gly Phe Met Leu Met 
180 185 190 

Leu Ala Val Leu Met Ala Ala Thr His Ala Val Tyr Gly Lys Leu Leu 
195 200 205 

Leu Phe Glu Tyr Arg His Arg Lys Met Lys Pro Val Gin Met Val Pro 
210 215 220 

Ala lie Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin 
225 230 235 240 

Ala Ala Ala Asn Trp lie Ala Gly Phe Gly Arg Gly Pro Met Pro Pro 
245 250 255 

Thr Leu Leu Gly Me Arg Gin Asn Gly His Ala Ala Ser Arg Arg Leu 
260 265 270 

Leu Gly Met Asp Glu Val Lys Gly Glu Lys Gin Leu Gly Arg Met Phe 
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: 27S v 280 '• ■ 285 -'5. ' V : - : 

Tyr Ala He Thr Leu Leu Phe Leu Leu Leu Trp Ser Pro Tyr He Val ■X.VX'..' ...I ' 

■ 290 295 .;/ : >.' 300 /'.■■'>'■'' 

Ala Cys Tyr Trp Arg Val Phe Val Lys Ala Cys Ala Val Pro His Are 

305 ; . ■ . 310 .v. ; 315 . . 320 • -X/ V- - ^ .. 

Tyr Leu Ala Thr Ala Val Trp Met Ser Phe Ala Gin Ala Ala Val Asn 

325 ' - 330 335 ■. 

Pro lie Val Cys Phe Leu Leu Asn Lys Asp Leu Lys Lys Cys Leu Arg 

■ V - . . 340 > ■ 345 ■ ;j 350 ■ ■ 

Thr His Ala Pro Cys Trp Gly Thr Gly Gly Ala Pro Ala Pro Arg Glu 

: ."" 355 ■ . . •■■ y, 360 . 365 

.Pro'' Tyr Cys Val Met , ' y :-: v :'' ' ' ". 

•:. 370 ' ; ■ -.- . \ • ; "• ■■■v.-< \, ' :.. ■■■ . 
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(54) NOVEL G PROTEIN-COUPLED RECEPTOR PROTEINS 



(57) This invention belongs to the genetic engineer- 
ing field, and provides novel G protein-coupled receptor 
family proteins SREB1, SREB2 and SREB3 expressed 
in the central nervous system, genes coding for said 
proteins, vectors containing said genes, host cells con- 
taining said vectors, processes for producing said G 
protein-coupled receptor proteins, screening methods 
using said G protein-coupled receptor proteins, antibod- 
ies for said G protein-coupled receptor proteins, and 
screening methods using said antibodies. 

Representative method for obtaining the G protein- 
coupled receptor proteins of the present invention: 

The reverse transcriptase-polymerase chain reac- 
tion (to be referred to as RT-PCR hereinafter) is used f r 
obtaining the G protein-coupled receptor proteins of the 
present invention. mRNA is extracted from human or rat 
brain tissue or brain : derived cells. Then, using the 
mRNA as the template and using two primers interpos- 
ing the entire portion or a part of the G protein-coupled 
receptor protein translation region, RT-PCR is carried 
out to obtain cDNA corresponding to the G protein-cou- 
pled receptor protein or a part thereof. Then, the result- 
ing cDNA of the novel C protein-coupled receptor 



protein or a part thereof is ligated into an appropriate 
expression vector and expressed in a host cell to pro- 
duce said G protein-coupled receptor protein. 
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D script] n ' . v • ■ • - :■ 1 ■ 

Technical Field' - . , . • 

[0001J This invention belongs to the genetic engineering field, and relates to novel G protein-coupled receptor pro- 
teins, genes coding for these G protein-coupled receptor proteins, methods for producing these G protein-coupled 
receptor proteins, screening methods, using these G protein-coupled receptor-proteins, antibodies for these G protein- 
coupled receptor proteins and screening methods using these antibodies. . 

Background Art ■ ;: . . .. " '] V,' •' 

.[0002] Cell membrane receptors which transmit signals to the intracellular region via the activation of helerbtrimeric 
GTP binding protein are generally referred to as "G protein-coupled receptor". All members of the G protein-coupled 
receptor known to date are sometimes referred generally to as "seven transmembrane receptor", because they form a 
super family having a common structure which has the extracellular amino terminus and intracellular carboxyl terminus 
, and passes through the cell membrane seven times. The G protein-coupled receptor transmits information on various 
• physiologically active substances from cell membranes to the intracellular region via activation of heterotrimeric GTP 
binding protein and subsequent.changes. in the intracellular second messengers induced. As the intracellular second 
messengers which are controlled by the heterotrimeric GTP binding protein. cAMP via adenylate cyclase Ca~ via 
phosphohpase C and the like are well known, and it has been revealed recently that many cellular proteins are theirtar- 
gets such as the control of channels and activation of protein kinases via the heterotrimeric GTP binding protein 
(Gudermann, T. et al. (1 997). Annu. Rev. Neuroscl., 20, 399 - 427). The physiologically active substances that transmit 
informat.on via the G protein-coupled receptor include various known physiologically active substances such as neuro- 
transmitters, hormones, chemokine, lipid-originated signal transducers, divalent ions and proteases Information by 
these physiologically active substances is.transmitted to the intracellular region through their specific G protein-coupled 
receptor, respectively. .. ... r 

[0003] Several hundred types of G protein-coupled receptor have so far been cloned from eucaryote. Regarding 
human, hundred or more types of G protein-coupled receptor for corresponding endogenous ligands have been cloned 
and are regarded as targets of drugs for diseases. There are various diseases in which G protein-coupled receptor is 
the target, and there exist effective drugs which act upon G protein-coupled receptor, in the respective fields of central 
nervous system, circulatory organ system, inflammatory immune system, digestive organ system, motor organ system 
and urinary organ/reproductive organ system (Stadel, J. et al. (1997), Trends Pharmacol. Sci., 1 8. 430 - 437) This indi- 
cates that agonists or antagonists of G protein-coupled receptor have a high possibility of becoming a therapeutic agent 
of diseases, so that studies are being actively carried out on the discovery and identification of new G protein-coupled 
r€C6ptors. 

[0004] Cloning of G protein-coupled receptor genes tends to start based on their structural homology in the super 
family in many cases, and a receptor having no correspondence to endogenous ligand is referred to as "the orphan G 
protein-coupled receptor". In general, a ligand specific for the orphan G protein-coupled receptor has not been found 
so that .t was difficult to develop its agonist or antagonist. In recent years, however, it has been proposed to create a 
drug targeting for the orphan G protein-coupled receptor by combining the substantiated compound libraries and high 
performance high throughout screening (Stadel, J. et al. (1 997), Trends Pharmacol. Sci., 1 8, 430 - 437) 
[0005] That is, it is possible to screen an agonist for an orphan G protein-coupled receptor from a compound library 
by effective high throughput system of the measurement of cAMP and Ca~ which are second messengers' of many G 
protem-co^pled receptors, or the measurement of GTPase activity and G protein binding of GTPyS which are indexes 
of the activat.on of heterotrimeric GTP binding protein, so that it is possible to find specific agonists and antagonists 
making use of such compounds and furthermore to develop therapeutic drugs for certain diseases. Under such condi- 
tions, discovery of a novel G protein-coupled receptor capable of becoming a new therapeutic target of diseases is 
regarded as the most important step in creating a medicament which acts upon G protein-coupled receptors 
[0006] Among G protein-coupled receptors, there is a case in which a plurality of receptors are present for one 
endogenous ligand. Such receptors are referred to as receptor family, and each receptor is called subtype. Since all of 
the G protein-coupled receptors have a common structure which passes through the cell membrane s ventim s 20 to 
25 /o of ammo acids are preserved mainly in the transmembrane region even in mutually independent G protein-coupled 
receptors, but when they form a receptor family, ratio of the amino acids preserved among its subtypes significantly 
increases.to 35% or more, particularly to 60 to 80% among subtypes having high relevancy (Strader, CD et al (1994) 
Annu. Rev. Blochem., 63, 101 -132). '' 
[0007] When development of a therapeutic drug for diseases 'is planned by targeting for an endogenous ligand 
wherein a receptor family is present, specificity of its subtypes becomes important in many cases. This is because 
actions upon other subtype than actions upon a subtype that mediates the main action of a drug lead to side effects in 
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many cases. Accordingly, it is desirable to create a subtype-specific agonist or antagonist, but it is necessary to find a 
means for detecting the subtype-specificity for that purpose. Currently, a method for constructing a system in which a 
gene of a subtype is cloned and its specificity is detected using a cultured cell line or the like which expresses the gene 
is generally used. 

5 [0008] When a novel G protein-coupled receptor is used as the target of disease treatment, it is highly possible that 
the subtype-specificity is important, so that discovery of a receptor family is important also in the case of the novel G 
protein -coup led receptor. The homology of amino acid sequences among independent G protein-coupled receptors is 
20 to 25% as a whole, but when they form a receptor family, the homology significantly increases in general in the family, 
so that it is possible to presume whether they form a family or not, by comparing homology between two G protein-cou- 

io pled receptors. It is possible to find novel G protein-coupled receptors which form a family, making use of such a means, 
and when a novel G protein-coupled receptor family is discovered, it will open a way for developing a drug for disease 
therapy because of the possibility of creating a subtype-specific agonist or antagonist. 

[0009] The central nervous system transmits and controls various kinds of information using physiologically activ 
substances represented by neurotransmitters. The G protein-coupled receptor is taking an important role in the signal 

75 transduction and control. Since many types of G protein-coupled receptor are present in the central nervous system, 
they are used as important therapeutic targets for diseases of the central nervous system. For example, it is considered 
- . : that the G protein-coupled receptor of a neurotransmitter, dopamine, is a therapeutic target of schizophrenia (Seeman, 
R etaL (1 997), Neuropsychopharmacology, 1 6, 93 - 1 1 0), the G protein-coupled receptor of serotonin is that of depres- 
sion (Coweni RJ. (1991), Br. J, Psychiatry, 159 (Suppl. 12), 7 • 14), and the G protein-coupled receptor of neuro-pep- 

20 tide Y is that of eating disorder (Blomqvist, A.G. and Herzog, H. (1 997), Trends NeuroscL, 20, 294 - 298). 

[0010] It is considered that a novel G protein-coupled receptor expressing in the central nervous system, preferably 
a human receptor, will lead to a candidate for a new therapeutic target of central nervous system diseases or to the elu- 
cidation of central nervous system functions. In addition, for the purpose of developing a subtype-specific drug, it is 
desirable also to find a family in the case of the novel G protein-coupled receptor expressing in the central nervous sys- 

25 tern. Though the gene of a receptor GPR27 obtained from a mouse, having high homology with the amino, acid 
sequence of SREB1 which is one of the G protein-coupled receptors of the invention, and an amino acid sequence 
based on its gene sequence have been reported (O'Dowd, B.R etal. (1998), Genomics, 47, 310 - 313), no information 
is available to date concerning gene sequence and amino, acid sequence of a human receptor. 

30 Disclosure of the Invention 

[0011] The present invention is to provide novel G protein-coupled receptor family proteins expressed in the central 
nervous system, as the target of therapeutic agents for central nervous system diseases. 

[0012] With the aim of achieving the above object, the present inventors have conducted intensive studies and, as 
35 a result, succeeded in isolating genes (SREB1, SREB2, SREB3, rSREBI, rSREB2 and rSREB3) which encode nov I 
G protein-coupled receptor family proteins expressed in the central nervous system. 

[0013] Also, we have established vectors containing these genes, host cells containing these vectors and methods 
for producing these G protein-coupled receptor proteins using such host cells, and rendered possible screening of 
these G protein-coupled receptor proteins and compounds, peptides and antibodies capable of modifying activities of 
40 the G protein-coupled receptor proteins. 

[0014] Illustratively, the present invention relates to 

(1) a G protein-coupled receptor protein which has the amino acid sequence described in Sequence No. 2, 4, 6 ( 22 
or 26, or a G protein-coupled receptor protein as an equivalent to the protein, 

45 preferably a human origin G protein-coupled receptor protein which has the amino acid sequent described 

in Sequence No. 2, 4 or 6 or a G protein-coupled receptor protein as an equivalent to the protein, or a rat origin G 
protein-coupled receptor protein which has the amino acid sequence. described in Sequence No. 6, 22 or 26 or a 
G protein-coupled receptor protein as an equivalent to the protein, * 

(2) a G protein-coupled receptor protein which has the amino acid sequence described in Sequence No. 2, 4, 6, 22 
so or 26, 

(3) a gene which has a nucleotide sequence coding for the G protein-coupled receptor protein described in the item 
(1). 

(4) a vector which contains the gene described in the item (3), 

(5) a host cell which contains the vector described in the item (4), 

55 (6) a method for producing the G protein-coupled receptor protein described in the item (1) or (2), or a G protein- 
coupled receptor protein as an equivalent to the protein, which comprises using the host cell described in the item 
(5), \ 

(7) a method for screening a medicament acting on the G protein-coupled receptor protein described in the item (1 ) 
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. or (2), which comprises allowing the G protein-coupied receptor protein to contact with a compound to be tested," or 
/ ,' (8) an antibody for the G protein-coupled receptor protein described in the item (1 ) or (2) or a partial peptide thereof. 

[0.015] . The following explains the terms to be used herein. , • - 

[0016] The term "human origin" or "rat origin" means ah amino acid sequence identical to the amino acid sequence 
' of a G protein-coupled receptor protein expressing in human or rat . ,. 
. [0017] The term "equivalent" of the G protein-coupled receptor protein of the present invention means a G protein- 
coupled receptor protein which is expressed in the central nervous system and shows the same activity of any one of 
the G Protein-coupled-receptor-proteins-represented by the amino acid sequences described in Sequenced 2 "4~6 
' 22 or 26. . • ' ' -' 

[0018] ; In this connection, the G protein-coupled receptor and the G protein-coupled receptor protein have the same 
meaning. - — . ■ J .. ; .■ _ H . .: _• . ,* . : •. . . - v . ... , 

[0019] the novel G protein-coupled receptor protein of the present invention is any one of the G protein-coupled 
receptor proteins represented by the amino acid sequences described in Sequence No. 2, 4, 6 22 and 26 or equiva- 
lents thereof. Illustratively, all of G protein-coupled receptor proteins are included in the invention as long as they have 
the amino acid sequence described in Sequence No. 2, 4. 6, 22 or 26, or. an amino acid sequence in which the amino 
acid sequence described in Sequence No. 2, 4, 6, 22 or 26, has substitution/deletion or insertion of one or a plurality, 
preferably from 1 to 1 0, more preferably from 1 to 7, most preferably from 1 to 5, of amino acids, and have the same 
activity of the protein represented by the amino acid sequence described in Sequence No. 2, 4 or 6. Preferably it is a 
human or rat origin G protein-coupled receptor protein having the amino acid sequence described in SequenceNo 2 
4, 6, 22 or 26. ' . ' .- .' ' ' 

• [0020] Also, the gene which has a nucleotide sequence coding for the noveI G protein-coupled receptor protein of 
the invention may be any gene, as long as it has a nucleotide sequence coding for the G protein-coupied receptor pro- 
tein represented by the amino acid sequence described in Sequence No. 2, 4 or 6, or an equivalent thereof. Preferably, 
it is a gene which has a nucleotide sequence coding for the amino acid sequence described in Sequence No 2 4 s' 
22 or 26. More preferably, it is a gene which has a sequence of from 1 to 1,125 positions of the nucleotide sequence 
described in Sequence No. 1 , from 1 to 1 ,1 1 0 positions of the nucleotide sequence described in Sequence No 3 from 
1 to 1,119 positions of the nucleotide sequence described in Sequence No. 5, from 1 to 1,131 positions of the nucle- 
otide sequence described in Sequence No. 21, from 1 to 1,110 positions of the nucleotide sequence described in 
Sequence No. 23 or from 1 to 1.1 19 positions of the nucleotide sequence described in Sequence No. 25. 
[0021] The gene which encodes the G protein-coupled receptor protein of the invention can be obtained by the fol- 
lowing methods. ■ ' r ■ 

1) Production methods of novel G protein-coupled receptor protein gene 
a) First production method 

[0022] A mRNA sample is extracted from human cells or tissue having the ability to produce the G protein-coupled 
receptor protein of the invention. Next, using this mRNA as the template, two primers interposing the G protein-coupled - 
receptor protein mRNA or a part of the mRNA region is prepared. The G protein-coupled receptor protein cDNA or a 
part thereof can be obtained by carrying out a reverse transcriptase-polymerase chain reaction (to be referred to as RT- 
PCR hereinafter) suited for SREB1 , SREB2 or SREB3 by modifying the conditions for denature temperature denatur- 
ing agent addition and the like. Thereafter, the receptor protein can be produced by integrating the thus obtained G pro- 
tein-coupled receptor cDNA or a part thereof into an appropriate expression vector and expressing it in a host cell 
[0023] Firstly, mRNA molecules including those encoding the G protein-coupled receptor protein of the invention 
are extracted by a known method from cells or tissue, such as of the human brain or rat brain, having the ability to pro- 
duce the protein. Regarding the extraction method, a guanidine thiocyanate hot phenol method, a guanidine thiocy- 
anate-guanidine hydrochloride method and the like can be exemplified, and a guanidine thiocyanate cesium chloride 
method can be cited as a preferred method. The cells or tissue having the ability to produce the protein can be identified 
by the Northern blotting method using a gene having a nucleotide sequence coding for the protein or a part thereof or 
by the Western blotting method using an antibody specific for the protein. 

[0024] Purification of mRNA can be carried out in accordance with the conventional method, for example by adher- 
ing the mRNA to an oligo(dT) cellulose column and then eluting it therefrom. In addition, the mRNA can be further free- 
tionated, for example, by a sucrose density gradient centrifugation. Alternatively, a commercially available already- 
extracted mRNA preparation may be used without carrying out the mRNA extraction. ' 

[0025] Next, a single-stranded cDNA is synthesized from the thus purified mRNA by carrying out a reverse tran- 
scriptase reaction in the presence of a random primer or an oligo-dT primer. This synthesis can be carried out in the 
conventional way. The novel G protein-coupled receptor DNA of interest is amplified by subjecting the thus obtained sin- 



EP 1 067183 A1 



gle-stranded cDNA to PCR using two primers interposing a region of the gene of interest The thus obtained DNA is 
fractionated, for example, by an agarose gel electrophoresis. As occasion demands, a DNA fragment of interest can be 
obtained by digesting the DNA with restriction enzymes and then connecting the digests. 

5 b) Second production method 

[0026] In addition to the above method, the gene of the invention can also be produced making use of conventional 
genetic engineering techniques. Firstly, single-stranded cDNA is synthesized using the mRNA obtained by the above 
method as the template and a reverse transcriptase, and then double-stranded cDNA is synthesized from the single- 
w stranded cDNA. Examples of the method include the S1 nuclease method (Efstratiadis, A. et al. (1 976), Cell, 7, 279 - 
288), the Land method (Land, H. et at. (1981), Nucleic Acids Res., 9, 2251 - 2266), the O. Joon Yoo method (Yoo, O.J. 

- et al. (1 983), Proc. Natl. Acad. Sci. USA, 79, 1049 - 1053) and the Okayama-Berg method (Okayama, H. and Berg, p. 
(1982), Mol. Cell. Biol., 2, 161 - 170). 

[0027] Next, the recombinant plasmid obtained by the above method is introduced into an Escherichia coli strain, 
75 such as DH5oc, to effect its transformation, and a transformant can be selected making use of tetracycline resistance or 
ampiciliin resistance as a marker. For example, when the host cell is Escherichia coli, transformation of the host cell 

- can be carried out by the Hanahan's method (Hanahan, D. (1983), J. Mol. Biol., 166, 557 - 580), namely a method in 
which the recombinant DNA is added to competent cells prepared in the presence of CaCI 2 and MgCI 2 or RbCL In this 
case, not only a plasmid but also a lambda or the like phage vector can also be used as the vector 

20 [0028] A strain having DNA coding for the novel G protein-coupled receptor protein of interest can be selected from 
the thus obtained transformants, for example by the following various methods. 

(1) A screening method which uses a synthetic oligonucleotide probe 

25 [0029] An oligonucleotide corresponding to the entire portion or a part of the G protein-coupled receptor protein of 
the invention is synthesized (in this case, it may be either a nucleotide sequence derived using the codon usage or a 
combination of plural possible nucleotide sequences, and in the latter case, their kinds can be reduced by including ino- 
sine), this is used as a probe (labeled with 32 P or ^P) and allowed to hybridize with DNA samples of transformants, 
which are denatured and fixed on a nitrocellulose filter, and then a positive strain is screened and selected. 

30 ' ■ ' ■ 

(2) A screening method which uses a probe prepared by polymerase chain reaction 

[0030] Sense primer and antisense primer oligonucleotides corresponding to a part of the G protein-coupled recep- 
tor protein of the invention are synthesized, and polymerase chain reaction (Saiki, R.K. etal. (1 988), Science, 239, 487 

as - 491) is carried out using a combination of them to effect amplification of a DNA fragment of interest coding for th 
entire portion or a part of the G protein-coupled receptor protein. As the template DNA to be used herein, cDNA syn- 
thesized by the reverse transcription reaction from mRNA of cells capable of producing the G protein-coupled receptor 
protein or genomic DNA can be used. The thus prepared DNA fragment is labeled with 32 P or ^P and used as th 
probe to select a clone of interest by carrying out colony hybridization or plaque hybridization. 

40 - 

(3) A screening method in which the novel G protein-coupled receptor protein is produced in other animal cells 

[0031] A transformant is cultured to amplify the gene of interest, the gene is transfected into an animal cell (in this 
case, either a plasmid which can perform autonomous replication and contains a transcription promoter region or a 
45 plasmid which can be integrated into chromosome of the animal cell may be used) and a protein coded by the gene is 
produced on the cell surface. By detecting the protein using an antibody specific for the G protein-coupled receptor pro- 
tein of the invention, a strain of interest having cDNA coding for the G protein-coupled receptor protein is selected from 
the original transformants. 

so. (4) A selection method which uses an antibody specific for the G protein-coupled receptor protein of the invention 

[0032] In advance, cDNA is integrated into an expression vector and protein is produced on th surface of trans- 
formant strains, and then strains capable of producing the G protein-coupled receptor protein are detected using an 
* antibody specific for the G protein-coupled receptor protein of the invention and a second antibody for the first antibody, 
55 thereby selecting a strain of interest 
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(5) A method which uses a selective hybridization translation system 

[0033] Samples of cDNA obtained from transformants are blotted on, for example, a nitrocellulose filter and hybrid- 
ized with mRNA.prepared from cells capable of producing the G protein-coupled receptor protein of the invention, and 
then the mRNA linked to the cDNA is dissociated and recovered. The thus recovered mRNA is then translated into pro- 
tein using a protein translation system, for example by injecting into Xenppus oocyte or in a cell-free system such as a 
rabbit reticulocyte lysate ( wheat germ or the like. A strain of interest is selected by detecting it using an antibody for the 

G.protein : coupled receptor. protein of. the invention.. - ^ _1_ „ _ _ . _ , _ . 

[0034] Collection of DNA which encodes the G protein-coupled receptor protein of the invention from the thus 
obtained transformant of interest can be carried out in accordance with a known method (Maniatis, T. etal. (1982): 
"Molecular Cloning - A Laboratory Manual", Cold Spring Harbor Laboratory r NY). For example, it can be carried out by 
separating a fraction corresponding to a piasmid DNA from ceils, and cutting out a cDNA region from the plasmid DNA. 

c) Third production method , ' */. \ . ■ 

[0035]- The gene which has a nucleotide sequence coding for the amino acid sequence represented by Sequence 
No. 2, 4, 6, 22 or 26 can also be produced by binding DNA fragments produced by a chemical synthesis method. Each 
DNA can be synthesized using a DNA synthesizer (e.g., Oligo 1000M DNA Synthesizer (Beckman), 394 DNA/RNA 
Synthesizer (Applied Biosystems) or the like). 

d) Fourth production method ; ; 

- : [0036] For the purpose of effecting expression of the function of G protein-coupled receptor protein of the invention, 
by the substance thus obtained by genetic engineering techniques making use of the gene of the invention, it is not 
25 always necessary to have all of the amino acid sequences represented by Sequence No. 2, 4, 6, 22 and 26; for exam- 
ple, even if it is a partial sequence or other amino acid sequence is added thereto, such proteins are also included in 
r the G protein-coupled receptor protein of the invention, as long as they show the same activity of the G protein-coupled 
receptor protein represented by the amino acid sequence shown in Sequence No. 2, 4, 6, 22 or 26. Also, as is known 
by the interferon gene and the like, it is considered that genes of eucaryote generally show polymorphism (e.g., see 
30 Nishi,T. etal. (1985), J. Bioctiem., 97, 153- 159), and^ there is a case in iwhich one or a plurality of amino acidaresub- 
. stituted by this polymorphism or a case in which the nucleotide sequence is changed but the amino acids are com- 
pletely unchanged, in consequence, even in the case of proteins in which one or a plurality of amino acid residues are 
. substituted, deleted or inserted at one or a plurality of positions in the amino acid sequence represented by Sequence 
No. 2, 4 or 6, it is possible that they have the same activity of the G protein-coupled receptor represented by the amino 
35 acid sequence described in Sequence No. 2, 4 or 6. These proteins are called equivalents to the.G protein-coupled 
receptor protein of the invention and included in the invention. In addition, a G protein-coupled receptor having the rat 
origin amino acid sequence shown by Sequence No. 22, 24 or 26 or a G protein-coupled receptor having the same 
activity of the former receptor is also included in the equivalents. 

[0037] All of the genes having nucleotide sequences which encode these equivalents to the G protein-coupled 
40 receptor protein of the invention are included in the invention. Such various genes of the invention can also be produced 
by nucleic acid chemical synthesis methods in accordance with a usual method such as the phosphite triester method 
(Hunkapiller, M. et a/. (1 984), Nature, 1 0, 1 05 -111 ) t based on the information on the G protein-coupled receptor pro- - 
tein of the. invention described in the foregoing. In this connection, codons for desired amino add are well known, and 
they can be optionally selected and determined in the usual way, for example by taking codon usage of the host to be 
45 used into consideration (Crantham, R. etal: (1981), Nucleic Acids Res. t 9, r43 - r74). In addition, partial modification of 
codons of these nucleotide sequences can be carried out in the usual way in accordance, for example, with the site spe- 
cific mutagenesis (Mark, D.F. etal. (1984), Proc. Natl. Acad. Sci.USA, 81, 5662 - 5666) which uses a primer com- 
prised of a synthetic oligonucleotide coding for the desired modification. • 

[0038] Determination of the sequence of DNA obtained by the above methods a) to d) can be carried out by, for 
so example, the Maxam-Gilbert chemical modification method (Maxam, A.M. and Gilbert, E. (1 980): "Methods in Enzymol- 
ogy", 65, 499 - 559) or the dideoxy nucleotide chain termination method (Messing, J. and Vieira, J: (1 982), Gene, 1 9, 
269 -276) which uses M13. - . . '., 

[0039] Also, the vector of the invention, the host cell of the invention and the G protein-coupled receptor protein of 
the invention can be obtained by the following methods. 2) Production method of recombinant protein of the G protein-' 
55 coupled receptor of the invention \ 

[0040] An isolated fragment containing a gene coding for the G protein-coupled receptor protein of the invention 
can transform other eucaryotic host cell by again integrating into an appropriate vector DNA. In addition, it is possible 
to express the gene in r spective host cells by introducing an appropriate promoter and a sequence related to the gene 
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expression into these vectors. ' . 

[0041] -. Cells of vertebrates, insects, yeast and the like are included in the eucaryotic host cells and, though not par- 
ticularly limited, examples of commonly used vertebrate cells include COS cell which is a simian cell (Gluzman, Y. 
(1981), Cell, 23, 175 - 182), a dihydrofolate reductase deficient strain of Chinese hamster ovary ceil (CHO) (Urlaub, G. 

5 and Chasin, LA. (1980), Proc. Natl, Acad, Sci. USA, 77, 4216 - 4220), human fetal kidney HEK293 cell and 293-EBNA 
cell (Invitrogen) prepared by introducing Epstein Barr virus EBNA-1 gene into the human cell. 
[0042] As the expression vector for vertebrate cells, a vector which contains a promoter positioned on the upstream 
of the gene to be expressed, an RNA splicing site, a polyadenylation site, transcription termination sequence and the 
like can generally be used, and it may further contain a replication origin as occasion demands. Examples of the 

w . expression vector include pSV2dhfr having SV40 early promoter (Subramani, S. etal. (1 981), Mol. Cell. Biol., 1 , 854 - 
864), pEF-BOS having human elongation factor promoter (Mizushima, S. and Nagata, S. (1990), Nucleic Acids Res., 
1 8, 5322), pCEP4 having cytomegalovirus promoter (Invitrogen) and the like, though not limited thereto. 
' [0043] In a case in which COS cell is used as the host cell, an expression vector which has S V40 replication origin, 
can perform autonomous growth in COS cell and has a transcription promoter, a transcription termination signal and an 

75 RNA splicing site can be used, and its examples include pME18S (Maruyama, K. and Takebe, Y. (1990), Med. 
Immunol., 20, 27 - 32), pEF-BOS (Mizushima, S. and Nagata, S. (1 990), Nucleic Acids Res., 1 8, 5322), pCDM8 (Seed, 
B. (1 987), Nature, 329, 840 - 842) and the like. The expression vector can be incorporated into COS cell by, for exam- 
ple, the DEAE-dextran method (Luthman, H. and Magnusson, G. (1983), Nucleic Acids Res., 1 1, 1295 - 1308), the cal- 
cium phosphate-DNA co-precipitation method (Graham, RL and van der Ed., A.J. (1973), Virology, 52, 456 - 457), a 

20 method which uses FuGENE6(Boeringer Mannheim) or the electroporation method (Neumann, E. etal. (1982), EMBO 
J., 1 , 841 - 845), and a desired transformant cell can thus be obtained. 

[0044] Also, when CHO eel! is used as the host cell, a transformant cell capable of stably producing the novel G 
protein-coupled receptor protein can be obtained by carrying out co-transfection of an expression vector together with 
* ■ ■ a vector capable of expressing neo gene which functions as a G418 resistance marker, such as pRSVneo (Sambrpok, 
25 J. etal. (1989): "Molecular Cloning - A Laboratory Manual", Cold Spring Harbor Laboratory, NY) or pSV2-neo (South- 
ern, P.J. and Berg, p. (1982), J. MoL Appl. Genet., 1, 327 - 341), and selecting a G418 resistant colony. In addition, 
when 293-EBNA cell is used as the host cell, a desired transformant cell can be obtained using an expression vector 
which has Epstein Barr virus replication origin and can perform autonomous growth in the 293-EBNA cell, such as 
pCEP4 (Invitrogen). 

30 [0045] The thus obtained desired transformant can be cultured in the conventional way, and the G protein-coupled 
receptor protein of the invention is produced inside the cells or on the cell surface by this culturing. Regarding the 
medium to be used in this culturing, it can be optionally selected from various commonly used media depending on 
each host cell employed; for example, in the case of the COS cell, RPMI-1640 medium, Dulbecco's modified Eagle's 
minimum essential medium (DMEM) or the like can be used by adding serum components such as fetal bovine serum 

35 (FBS) and the like as occasion demands. Also, in the case of the 293-EBNA cell, Dulbecco's modified Eagle's minimum 
essential medium (DMEM) or the like medium supplemented with serum components such as fetal bovine serum (FBS) 
and the like can be used by further adding G41 8. 

[0046] The G protein -coupled receptor protein of the invention thus produced inside the cell or on the cell surface 
of the transformant can be separated and purified therefrom by various known separation techniques making use of 

40 physical properties, chemical properties and the like of the receptor protein. Illustrative examples of such techniques, 
to be carried out after solubilization of the receptor protein-containing membrane fraction, include usual treatment with 
a protein precipitant, ultrafiltration, various liquid chromatography means such as molecular sieve chromatography (gel 
filtration), adsorption chromatography, ion exchange chromatography, affinity chromatography, high performance liquid 
chromatography (HPLC) and the like, dialysis and combinations thereof. In this connection, the membrane fraction can 

45 be obtained in the usual way.- For example, it can be obtained by culturing the cells which expressed the GT^ptein-cou- 
pled receptor protein on the surface, suspending them in a buffer and then homogenizing and centrif uging them. Also, 
when the G protein-coupled receptor protein is solubilized using a solubilizing agent as mild as possible (CHAPS, Triton 
X-1 00, digitonin or the like), characteristics of the receptor can be maintained after the solubilization. 
[0047] By effecting expression of the G protein-coupled receptor protein of the invention through its in-frame fusion 

so with a marker sequence, confirmation of the expression the G protein-coupled receptor protein, confirmation of its intra- 
cellular localization, purification thereof and the like become possible. Examples of the marker sequence include FLAG 
epitope, Hexa-Histidine tag, Hemagglutinin tag, myc epitope and the like. Also, when a specific sequence recognizable 
by a protease such as enterokinase, factor Xa or thrombin is inserted between a marker sequence and the G protein- 
coupled receptor protein, the marker sequence can be cut and removed by such a protease. For example, there is a 

55 report in which muscarinic acetylcholine receptor and Hexa-Histidine tag are connected with a thrombin-recognizing 
sequence (Hayashi, M.K. and Haga, T. (1996), J. Biochem., 120, 1232 - 1238). 

[0048] A method for the screening of compounds, peptides and antibodies capable of modifying activity of the G 
protein-coupled receptor protein is included in the invention. This screening method comprises adding an agent to be 
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tested to a system in which an index of the modification of G protein-coupled receptor protein in response -to a physio- 
• log.cal characteristic of the G protein-coupled receptor protein is measured making use of the thus constructed G pro- 
te.n<oupled receptor protein, and measuring the index. The following screening methods can be cited as illustrative 
. examples of this measuring system. Also, examples of useful drugs to be tested include compounds or peptides which 
; .. are conventionally known to.have G protein-coupled receptor ligand activity but their ability to selectively modify activity 
of the novel G protein-coupled receptor protein is not clear, known compounds and peptides registered in chemical files 
but the.r vanous G protein-coupled receptor ligand activities are unknown, compounds obtained by the method such as 
combinatorial chemistry techniques (Terrett, N.K. et al. (1 995), Tetrahedron, 51 . 81 35 - 8137) and random peptides 
prepared by employing"aphage'display"(Felici," F.efa/r(199'1),^.Mo/rB/cT/. "2227301 -^10) or the (ike inaddition cui- 
; ture supernatants of microorganisms, natural components originated from plants and marine organisms, animal tissue 
extracts and the like are also objects of the screening/Also useful are compounds or peptides obtained by chemically 
. or biologically modifying a compound or peptide selected by the screening method of the invention. r; ' - 

v 3) Screening methods of ligands of the G protein-coupled receptor protein of the invention, namely compounds, pep- ' 
tides and antibodies which modify activity of the G prbtein-coupled receptor protein of the invention . 

a) A screening method which uses a ligand binding assay method 

[0049] Compounds, peptides and antibodies which bind to the G prbtein-coupled receptor protein of the invention 
(generally referred to as ligand) can be screened by a ligar.d binding assay method. A cell membrane sample obtained 
after expression of the receptor protein or a purified sample of the receptor protein is prepared, and a ligand purified for 
use urthe ligand binding assay is radiation-labeled (50 to 2,000 Ci/mmol). Buffer solution, ions.. pH and the like' assay 
condrtions are optimized, and'the receptor protein-expressed cell membrane sample or the purified receptor protein 
sample .s .ncubated in the thus optimized buffer for a predetermined period of time together with the radiation-labeled 

' 9 w"f,' fu L ° n ' X 5 iS filtered ,hr0ugh ' e - g " 3 9,ass fi,ter and w ^hed with an appropriate amount of the buffer 
and then , the rad.oactiv.ty remained on the filter (total binding amount) is measured using, e.g.. a liquid scintillation 
counter Nonspecrfic binding amount is measured by adding the unlabeled ligand in large excess in the reaction solu- 
: Hon, and the specific binding amount is obtained by subtracting the nonspecific binding amount from the total binding 
amount A ligand showing specific binding to the receptor protein-expressed cell membranes or the purified receptor 
protein can be selected as a ligand of the G protein-coupled receptor protein of the invention. In addition, a compound 
peptide or antibody having agonist activity, or a compound, peptide or antibody having antagonist activity, of the G pro- 
tein-coupled receptor protein can be screened making use;of the binding inhibition of the thus obtained radioactive liq- 
and as an index. a 

b) A screening method which uses a GTPyS binding method 

[0050] " Compounds, peptides and antibodies capable of modifying the activity of the G protein-coupled receptor 
protem of the invention can be screened by a GTPyS binding method (Lazareno. S. and Birdsall, N.J.M. (1993) Br J 
^rrTSll T: 1 • k°3sJ ^ Ge " membranes obtained after expression of the receptor protein is mixed wrth 400 pM • 
incuLf „fn th 8 !° IUti0n ° f 20 mM HEPES (PH 7 - 4) ' 100 mM NaCI ' 10 mM-MgCb and 50 mM GDP. After 

ITrtS tK k pre f "fi 0 : absence of an a 9 en » to be tested, this is filtered through, e.g., a glass filter and then radi- 
oactivrty of the bound GTP7S is measured using, e.g.. a liquid scintillation counter. A compound, peptide or antibody 
havmg agonist activity of the G protein-coupled receptor protein can be screened making use] as an index of the ■ 
increased specific GTPyS binding in the presence of the drug to be tested. Also, a compound, peptide or antibody hav- 
mg antagonist actrvity of the G protein-coupled receptor protein can be screened making use, as an index of the sup- 
pression of increase in the GTPyS binding by the thus obtained compound, peptide or antibody having agonist activity. . 

c) A screening method which uses changes in the intracellular Ca~ and cAMP concentrations . " 

[0051] ' Many G protein-coupled receptor proteins induce increase. in Ca« and/or increase or decrease in cAMP 
concentratjon in the cells caused by an agonist stimulus. Accordingly, compounds, peptides and antibodies capable of 
modifying the activity of the G protein-coupled receptor protein of the invention can be screened making use of the 
hT 8 T»„ e lntracellular Ca++ or cAMP concentration. The Ca*T concentration is measured using fura2 and the like 
mncoV * concentration is measured using a commercially available cAMP assay kit (by Amersham etc ) ' ' 
[0052] Alternatively, it is possible to measure the Ca" and cAMP concentrations indirectly, by detecting the tran- 
scnption activrty of a gene whose transcription amount is controlled depending on the Ca^ and cAMP concentrations 
A sample such as a compound, a peptide, a tissue extract or the like is allowed to react'for a predetermined period of 
time with cells in which the receptor protein is expressed or host cells in which the receptor protein is not expressed 
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(control celts), and the Ca ++ and cAMP concentrations are measured directly or indirectly. A compound, peptide or anti- 
body having agonist activity can be screened making use, as an index, of the increase in Ca++ and/or increase or 
decrease in cAMP concentration in the receptor protein-expressed cells by comparing with the control cells. Also, a 
compound, peptide or antibody having antagonist activity of the G protein-coupled receptor protein can be screened 
5 making use, as an index, of the increase in Ca"*"*" and/or increase or decrease in cAMP concentration caused by th thus 
obtained compound, peptide or antibody having agonist activity. 

d) A screening method which uses Microphysiometer 

10 [0053] Upon various signal responses of cells, trace amount of hydrogen ions outflow into the extracellular moiety 
is detected. Most of this outflow of hydrogen ions occur when metabolites formed by the fuel consumption of cells to 
obtain energy for their responses are increased or when signals of the cells are transmitted directly to the hydrogen ion 
pump. Since the G protein-coupled receptor protein of the invention requires energy for its signal transmission, outflow 
of hydrogen ions occurs when the receptor is activated. Since changes in pH caused by such a trace outflow of hydro- 

15 gen ions in a medium around cells can be detected by CYTOSENSOR Microphysiometer (Molecular Devices), it can 
be used for the detection of the activation energy consuming receptors. 

[0054] A compound, a peptide, a tissue extract or the like is allowed to react for a predetermined period of time with 
cells in which the receptor protein is expressed or host cells in which the receptor protein is not expressed (control 
cells), and changes in the pH due to outflow of hydrogen ions are measured. A compound, peptide or antibody having 
20 agonist activity can be screened making use, as an index, of the changes in pH caused by the outflow of hydrogen ions, 
from the receptor protein-expressed cells by comparing with the control cells. Also, a compound, peptide or antibody 
having antagonist activity of the G protein-coupled receptor protein can be screened making use, as an index, of the 
- changes in pH due to the outflow of hydrogen ions caused by the thus obtained compound, peptide or antibody having * 
agonist activity. " 

25 [0055] A medicament which contains as the active ingredient a compound, peptide or antibody capable of Signifi- 
cantly modifying the activity of the G protein-coupled receptor protein or a G protein-coupled receptor protein selected 
by the screening method is included in the invention. 

[0056] ; The antibody, such as a polyclonal antibody or monoclonal antibody, which reacts with the G protein-coupled 
receptor protein of the invention can be obtained by directly administering the novel G protein-coupled receptor protein 
30 or a fragment of the G protein-coupled receptor protein to various animals. It can also be obtained by a DNA vaccine 
method (Raz, E. etaL (1994), Proc. Natl. Acad. Sci. USA, 91, 9519 - 9523; Donnelly, J.J. etat. (1996), J. Infect. Dis.. 
1 73, 314 - 320) using a plasmid in which a gene which encodes the G protein-coupled receptor protein of the invention 
.is introduced. 

[0057] The polyclonal antibody is produced from sera or eggs of an animal (e.g., rabbit, rat, goat, fowl or the like) 
. 35 immunized and sensitized by emulsifying the G protein-coupled receptor protein or a fragment thereof in an appropriat 
adjuvant such as complete Freund's adjuvant and administering it by intraperitoneal, subcutaneous or intravenous 
injection. The polyclonal antibody thus produced from sera or eggs can be separated and purified by the usual protein 
isolation purification methods. Examples of such methods include centrifugation, dialysis, salting out with ammonium 
sulfate, and chromatographic techniques using carriers such as DEAE-cellulose, hydroxyapatite, protein A agarose and 
40 the like. 

[0058] An active antibody fragment containing a part of the antibody, such as F(ab')2, Fab, Fab' or Fv, can be 
obtained by digesting the thus separated and purified antibody with a proteolytic enzyme such as pepsin, papain or the 
like in the usual way and subsequently separating and purifying it by the usual protein isolation purification methods. 
[0059] It is possible for those skilled in the art to easily produce a monoclonal antibody by the cell fusion method of 

45 Kohler and Milstein (Kohler, G. and Milstein, C. (1975), Nature, 256, 495 - 497). l^ t ~ 

[0060] Mice are immunized by intraperitoneal, subcutaneous or intravenous inoculation of an emulsion prepared by 
emulsifying the G protein-coupled receptor protein of the invention or a fragment thereof in an appropriate adjuvant 
such as complete Freund's adjuvant, several times repeatedly at intervals of several weeks. After final immunization, 
spleen cells are collected and fused with myeloma cells to prepare a hybridoma. 

so [0061] Myeloma cells having hypoxanthine-guanine phosphoribosyl transferase deficiency, thymidine kinase defi- - 
ciency or the like marker, such as mouse myeloma cell strain P3X63Ag8.U1 , are used as the myeloma cells for obtain- 
ing the hybridoma. Also, polyethylene glycol is used as the fusing agent. In addition, Eagle's minimum essential 
medium, Dulbecco's modified minimum essential medium, RPMI-1640 or the like generally used medium is optionally 
supplemented with 10 to 30% of fetal bovine serum and used as the medium for the preparation of the hybridoma. 

55 Fused strains are selected by the HAT selection method. Screening of hybridoma is carried out using a conventional 
method such as the culture supernatant by ELISA, immunohistological staining or the like or by the screening method 
described in the foregoing, and a hybridoma clone secreting the antibody of interest is selected. Also, monoclonal 
nature of the hybridoma is confirmed by repeating subcloning by means of limiting dilution analysis. When the thus 
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' obtained hybridoma is cultured for 2 to 4 days in a medium or for 1 0 to 20 days in the abdominal cavity of a BALB/c mice 
pretreated with pristane, the antibody in an amount sufficient for purification is produced. 

[0062] The thus produced monoclonal antibody can be separated and purified from the culture supernatant or 
ascites by the usual protein isolation purification methods. Examples of such methods include centrifugation, dialysis 
safting out w.th ammonium sulfate, and chromatographic techniques using carriers such as DEAE-celtulose hydroxva- 

tXt'JrlT, H 9ar °!f " ke - additi ° a the monoclonal antib0 ^ °r an antibody fragment containing a part 

thereof can also be produced by integrating entire portion or a part of a gene coding for the antibody into an expression 
■ vector and introducing ^ 

antibody such as F(ab')2. Fab, Fab' or Fv, can be obtained by digesting the thus separated and purified antibody with 
o a proteolytic enzyme such as pepsin, papain or the like in the usual way and subsequently separating and purifying it 
by the usual protein isolation purification methods. . a H y a 

P. 063 /- . In addition ' ' rt ! s P° ss ! b,e t0 obtain an a "tibody capable of reacting with the G protein-coupled receptor pro- 
™ m 38 S,n9 ' e ° hain FV ° r Fab by the method of C,ackson etaL or 2e °edee etal. (Clackson T etal 

- £22 1 ' T 1 624 "l 2 ^ 2 ! bedee ' s - etaL (1§92)> Pmc - Na "- Acad Scl - USA ' 89 - 3175 - 3179) te ;,so pi: 

> sible to obtain a human antibody by immunizing a transgenic mouse in which a mouse antibody gene is replaced by a 
human antibody gene (Lonberg.N. etal. (1994). Nature, 368, 856 - 859) - 

control ^iS/nTthiT 6 "; ° f 'T?™ iS characteri2ed in that rt has " a ^vel pharmacological action to selecttaly 

- ZZt T * , ? em-coupled receptor, and examples of the use of the medicament include central nervous 
system d^eases which are induced by abnormalities of the G protein-coupled receptor activity (acceleration, reduction 

> denaturation and the like) or which express the abnormalities as complications reuucnon, 

EL°*f L ^ . ^tT C8 . U I Ca n Preparati0n Which contains a compound, peptide, antibody or antibody fragment capa- 
ble of modifying acuity of the G protein-coupled receptor protein of the invention, as the active ingredient, can be pre- 

^^ZZtSF ° ther additiV6S ^ ^ Preparati0 " ° f -pinse to eLh 

[0066] Examples of its administration include oral administration in the form of tablets^ pills, capsules granules fine 
InZ T*l-r 7 0ra ' S0,Uti0nS ' ike ' 3nd Parenteral admi »n in the form of intravenous inZuscuIar 

PartiSal inC^T 0 *'^ P^^ns, transmural absorption preparations and the like. 

■ a^nSon ^1^ ^ WhlCh are d '^ Sted in *• stomach, intravenous injection or the iike parentera. 

S,„hJt n a ^! S0 ' id COm P° s !l 0 " for ui5e in the oral administration according to the present invention, one or more 
active substances are mixed w.th at least one inert diluent such as lactose, mannitol, glucose, microcr/stalline cellu- 
lose. hydroxypropy.ce.lu.ose. starch, polyvinyl pyrrolidone or a.uminum magnesium meLlicate. In ZSS^tL 
composition may contain, additives other than the inert diluent, for example, a lubricant, a disintegrating agent, a Sabi- 

SnZ"! n T ™ 9 ° r SOlMbili2ation a 9 ent - lf pessary, tablets or pills may be coated I wfth a sugar 

coating or a film of a gastnc or enteric substance. . . yc» 

IJSfSLJ 1 " ' iqUid C r P ° S ! i0n f ° r ° ral administration include s emulsions, solutions, suspensions, syrups and elixirs 
tltZ ™ a 9enerally used inert diluent such as purified water or ethanol. .n addition to the inert dHuent. thisTm 

sepS C ° " ' SUCh 83 m ° iStening 39entS ' SUSpendin 9 a 9 ents ' ^eeteners. flavors and anti- 

Snrti 6 ,^ 10 ? 3 ? 6 " 1 administration includes aseptic aqueous or non-aqueous solutions, suspen- 

for ZelZT. 7 k T' eS f T d " Uent f ° r USe the aqUeous solutions ^d suspensions include distilled vSer 
or njection use and physiological saline. Examples of the diluent for use in the non-aqueous solutions and suspends 

.Tke U Suc^a^ n : o 9l ? C0, • POly , ethy J ene 9lyC01 ' P ' ant 0HS (e ' 9 - °' iVe 0il) - a ' COh0lS ^ •th-noD.iK^^SS 
may further contain a moistening agent, an emulsifying agent, a dispersing agent, a stabiMzing 

examole ^SSZ th "T?V ^ ^ " 3nd TheSe -mpositions'are sterifeed for 

S^SJS? *? 9 ? a , retamin9 filt6r * b ' ending ° f 3 9ermicide or irradiation - Amatively, they may be 

tion usS pSto SSe 0 ' ~m P osrtions and dissolving them in sterile water or other sterile solvent for injec- 

Sno m^fZ 18 0 f 0 H na,l I d f ded by takin9 int ° considerati ° n stre "9th of each active ingredient selected by the " ' 
screening method described in the foregoing and symptoms, age, sex and the like of each patient to be administered. 

Brief Description of the Drawings . - 

[0071 J 

Fig. 1 shows alignment of amino acid sequences of SREB1 , SREB2 and SREB3 - - - 

. Fig. 2 shows a result of Northern analysis of SREB1 in human organs: • ' - ' . . • , 

Fig. 3 shows a result of Northern analysis of SREB1 in each region of human brain 
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Fig. 4 shows a result of Northern analysis of SREB2 in human organs. 
Fig. 5 shows a result of Northern analysis of SREB2 in each region of human brain. 
Fig. 6 shows a result of Northern analysis of SREB3 in human organs. 
Fig. 7 shows a result of Northern analysis of SREB3 in each region of human brain. 
5 Fig. 8 shows a result confirming expression of SREB1, SREB2 or SBEB3 protein. r 

Fig. 9 shows binding activity of anti-3LO antibody for SREB1, SREB2 or SREB3. 
Fig. 10 shows binding activity of anti-C24 antibody for SREB1., 

Fig. 11 shows pCRE-Luc derived luciferase activity in cells in which SREB1, SREB2 or SREB3 was introduced. 
Fig. 1 2 shows pSRE-Luc derived luciferase activity in cells in which SREB1 , SREB2 or SREB3 was introduced. 
10 * ' 

Best Mode for Carrying Out the Invention 

[0072] In order to disclose the invention further illustratively, Examples are described in the following, but the inven- 
tion is not limited to these Examples. In this connection, unless otherwise noted, they can be carried out in accordance 
15 with known methods (Maniatis, T. et al. (1 982): "Molecular Cloning - A Laboratory Manual", Cold Spring Harbor Labo- 
ratory, NY). , 

(Example 1) Isolation of genes coding for the novel G protein-coupled receptor family proteins 

20 [0073] Full length cDNA coding for the G protein-coupled receptor family protein (SREB1, SREB2 or SREB3) of the 
invention was obtained by RT-PCR using human brain origin poty A + RNA (Clontech) as the template. 
[0074] * In the amplification of the novel G protein-coupled receptor human SREB1, 5' -AAAATCTAGA CGCGAT- 
GGCGAACGCGAGCGA-3' (Sequence No. 7) was used as the forward primer, and 5'-AAAATCTAGA GTCTATGT- 
GGCGGGGCCTCCC-3' (Sequence No. 8) as the reverse primer (Xba\ site is added to each 5' terminus). RT-PCRwas 

25 carried out using Pfu DNA polymerase (Stratagene) and by repeating a cycle of 98°C (20 seconds)/64 0 C (30 sec- 
onds)/74 0 C (3 minutes) 34 times in the presence of 5% formamide. As the result, a DNA fragment of about 1 .2 kbp was 
amplified. This fragment was digested with Xbal and then cloned using pCEP4 plasmid (Invitrogen). Since the pbEP4 
plasmid contains CM V promoter which shows strong promoter activity in animal cells, it can be used in expressing 
recombinant proteins in animal cells. Nucleotide sequence of the thus obtained clone was analyzed by the dideoxy ter- 

30 minator method using ABI377 DNA Sequencer (Applied Biosystems). The thus revealed sequence is shown in 
Sequence No. 1 of the Sequence Listing. 

[0075] This sequence contains an open reading frame of 1,125 bases (from the 1st position to the 1 125th position 
of Sequence No. 1 ). An amino acid sequence (375 amino acids) deduced from the open reading frame is shown in 
Sequence No. 2 of the Sequence Listing. Since the deduced amino acid sequence contains seven hydrophobic regions 
35 considered to be the transmembrane domains which is a'characteristic of the G protein-coupled receptor, it was found 
that this gene encodes the G protein-coupled receptor. ; 

[0076] In the amplification of the novel G protein-coupled receptor human SREB2, 5' -AAAATCTAGA TCTAT- 
GGCGAACTATAGCCATGCA-3* (Sequence No. 9) was used as the forward primer, and ^-AAAATCTAGA AAG- 
GCTAAAGATTTACAGATGCTCC-3' (Sequence No. 10) as the reverse primer (Xbal site is added to each 5' terminus) 

40 RT-PCR was carried out using Pfu DNA polymerase (Stratagene) and by repeating a cycle of 96°C (20 seconds) /54°C 
- (30 seconds)/74°C (3 minutes) 34 times. As the result, a DNA fragment of about 1 .2 kbp was amplified. This fragment 
was digested with Xbal and then cloned using pCEP4 plasmid (Invitrogen). Nucleotide sequence of the thus obtained 
clone was analyzed by the dideoxy terminator method using ABI377 DNA Sequencer (Applied Biosystems). The thus 
revealed sequence is shown in Sequence No. 3 of the Sequence Listing. 

45 [0077] This sequence contains an open reading frame of 1,1 10 bases (from the 1st position to the 1 tiQth position 
of Sequence No. 3). An amino acid sequence (370 amino acids) deduced from the open reading frame Is shown in 
Sequence No. 4 of the Sequence Listing. Since the deduced amino acid sequence contains seven hydrophobic regions 
considered to be the transmembrane domains which is a characteristic of the G protein-coupled receptor, it was found 
that this gene encodes the G protein-coupled receptor. 

so [0078] In the amplification of the novel G protein-coupled receptor human SREB3, 5* -AAAATCTAGA GTAT- 
GGCCAACACTACCGGAGAG-3' (Sequence No. 1 1 ) was used as the forward primer, and S'-AAAATCTAGA CCTGTCT- 
GCCTACCAGCCTGC-3' (Sequence No. 12) as the reverse primer (Xbal site is added to each 5* terminus). RT-PCR 
was carried out using Pfu DNA polymerase (Stratagene) and by repeating a cycle of 98°C (20 seconds)/62°C (30 sec- 
onds)/74 0 C (3 minutes) 34 times in the presence of 5% formamide. As the result, a DNA fragment of about 1 .2 kbp was 

55 amplified. This fragment was digested with Xbal and then cloned using pCEP4 plasmid (Invitrogen). Nucleotide 
sequence of the thus obtained clone was analyzed by the dideoxy terminator method using ABI377 DNA Sequencer 
(Applied Biosystems). The thus revealed sequence is shown in Sequence No. 5 of the Sequence Listing. 
[0079] This sequence contains an open reading frame of 1,119 bases (from the 1st position to the 1119th position 
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5 {0080J Homology of the novel G protein-coupled receptor SREB famiiv ^rppi cdcdo cnpn« . 

G protein-coupled receptor family is 25% or less, respective^ - ■ ' ' B2 ° r SREB3) With 3 kn0Wn 

: ^ : tion fo rmanove,G P rotein-coup,ed^^^^ 

(Example 2) Expression distribution of human novel 6 protein-coupled receptor fami* genes in tissues 

» Shyb^^ 

. ■ brane(Clonte C h). and fts hybridation the p^ 

formamide, 5 x SSPE, 1 0 x Denhardf s solution tv *m Z*mi£? , f 1 ( Urs) a solutlon cor| taining 50% 

3 kbof mRNA was 1»W Intone ^ pertphaml teu koc^). 

carried out on each of the reoions of th. Z^J^Zl p ° n * reas ' , °°- a!l « l »". «• northern analysis was also 

in the brain, and 2 4 to 3 5 kb and 63 kb mR™^?. e T "*"" """"^ « «> n>™M was detected 
slightly detected in each of the gmi^gTons (F^g 5 j ^ and S P™' .n addition, a signal of 7.8 kb was 

KL RE v 3 D rh"r~ 

detected in the brain, and 4 kb 51 kband9 7 ^mR^ kb mRNA was . 

<* human SREB3 gene of theinvention TJ2l?^*T* ^ ? ? °" n ^ 6 " The G P^h^tod receptor 
"slightly 9.7 kb, and the 4 ^^^ZS^ZlS^f^ as si 9 nal ^^ain.y 4 kb, 5.1 kb and 
,ce r .co rt e,^ 

(Example 3) Confirmation ^expression of the novel human G proteihK.oupled receptor larnliy ' 

SREB3, ATGGACTaVmGgTc^^ ^ "J 6 " 11 '"" 8 ° f ^ ^Bl. SREB2 or 

of the protein coding m^^^^^^^T^ ^ 13) W3S inSerted into the 5 ' 
SREB1 , pCEP4-FL SREB2 and^CEP4 ip S ♦ T \ constructed P'^^s were named pCEP4-FL- 
a sequence Met Asp ^rLys ^ 
« poVpeptide <*'8HEB1. Sr^r MEM b^r^ (SeqUe " Ce ^ 14) b ^ ^ the N terminus *»• 

SdtheVg^^ cm Petri dish and cultured for 1 
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harvested, washed, suspended in 20 mM of Tris-HCI (pH 7.4)/150 mM NaCI/Complete™ (Boeringer Mannheim) and 
then homogenized using Polytron. The homogenate was mixed with Triton X-100, Dig'rtonin and sodium cholate to final 
concentrations of 0.2%, 0.1% and 0.2% and then solubilized by incubating at 4°C for 2 hours. Immunoprecipitation of 
the FLAG epitope fusion protein from the thus solubilized sample was effected using M2-agarose (Sigma). The immune 
precipitate was eluted with 200 jiM FLAG peptide/20 mM Tris-HCI (pH 7.4)/1 50 mM NaCI. The eluted sample was con- 
centrated, subjected to electrophoresis using SDS/10%-20% acrylamide gel (Daiichi Pure Chemicals) and then trans- 
ferred on a PVDF membrane using a blotting apparatus. The PVDF membrane after the transfer was subjected to 
blocking and then allowed to react with a mouse anti-FLAG monoclonal antibody (M2; Sigma) and a horseradish per- 
oxidase-labeled rabbit anti-mouse IgG polyclonal antibody (Zymed) in that order. After the reaction, expression of 
SREB1, SREB2 or SREB3 protein was confirmed using ECL Western Blotting Detection System (Amersham-Pharma- 
cia) (Fig. 8). 

[0088] The protein capable of reacting with the anti-FLAG antibody was not present in the cells in which pCEP4-FL 
was introduced but detected in the cells in which pCEP4-FL-SREB1, pCEP4-FL-SREB2 or pCEP4-FL-SREB3 was 
introduced as a band of 35 to 45 kDa. Estimated molecular weights of human SREB1, human SREB2 and human 
SREB3 were 39.8 kDa, 42.0 kDa and 41.5 kDa, respectively, and their bands were found at positions of almost 
expected molecular weights. In addition, a band of 65 to 75 kDa considered to be a dimer was detected in the case of 
human SREB1. 

(Example 4) Isolation of gene coding for rat SREB1 (rSREBI ), rat SREB2 (rSREB2) or rat SREB3 (rSREB3) protein 

[0089] Complete length cDNA coding for rSREB2, rSREB2 or rSREB3 was obtained by RT-PCR using rat brain ori- 
gin poly A* RNA (Clontech) as the template. 

[0090] In the amplification of rSREBI, 5'-AAAATCTAGACGGCGATGGCGAACGCTAGTGA-3' (Sequence No. 15) 
was used as the forward primer, and 5*-AAAATCTAGA C ACTTTG AG AGTCTTGTG AAGGC-3* ( Sequence. No. 16) as 
the reverse primer (Xba\ site is added to each 5' terminus). Amplification, cloning and nucleotide sequence;determina- 
tion of cDNA were carried out by the same methods of Example 1 . The thus revealed sequence is shown ih Sequence 
No. 21 of the iSequence Listing. 

[0091] This sequence contains an open reading frame of 1,131 bases (from the 1st position to the 1 131st position 
of Sequence No. 21). An amino acid sequence (377 amino acids) deduced from the open reading frame is shown in 
Sequence No. 22 of the Sequence Listing. Since the deduced amino acid sequence coincided in 97% frequency with 
the human SREB1 , it was found that this gene encodes rSREBI . 

[0092] In the amplification of rSREB2, 5'-AAAATCTAGATCTATGGCGAACTATAGCCATGC-3' (Sequence No. 17) 
was used as the forward primer, and 5'-AAAATCTAGA AAGGCTAAAGATTTACAGATGCTCC-3' (Sequence No. 18) as 
the reverse primer (Xba\ site is added to each 5' terminus) Amplification, cloning and nucleotide sequence determina- 
tion of cDNA were carried out by the same methods of Example 1 . The thus revealed sequence is shown in Sequence 
No. 23 of the Sequence Listing. 

[0093] This sequence contains an open reading frame of 1,1 10 bases (from the 1st position to the 1 1 10th position 
of Sequence No. 23). An amino acid sequence (370 amino acids) deduced from the open reading frame is shown in 
Sequence No. 24 of the Sequence-Listing. Since the deduced amino acid sequence coincided in 100% frequency with 
the human SREB2, it was found that this gene encodes rSREB2. 

[0094] : In the amplification of rSREB3, S'-AAAATCTAGACAAATACTGAACTGGCCG ATCCCC-3* (Sequence No. 1 9) 
was used as the forward primer, and 5'-AAAATCTAG A TGTTGGCCCCAGTATGGTGATCAT-3' (Sequence No. 20) as 
the reverse primer (Xba\ site is added to each 5' terminus). Amplification, cloning and nucleotide sequence determina- 
tion of cDNA were carried out by the same methods of Example 1 . The thus revealed sequence is shown in Sequence 
No. 25 of the Sequence Listing. 

[0095] This sequence contains an open reading frame of 1,119 bases (from the 1st position to the 1119th position 
of Sequence No. 25). An amino acid sequence (373 amino acids) deduced from the open reading frame is shown in 
Sequence No. 26 of the Sequence Listing. Since the deduced amino acid sequence coincided in 99% frequency with 
the human SREB3, it was found that this gene encodes rSREB3. 

(Examples) Preparation of antibody for human SREB1 / 

[0096] A partial amino acid sequence of human SREB1 was fused with glutathione-S-transferase (GST) and used 
as the immunization antigen for the preparation of antibody for human SREB1. Illustratively, a cDNA fragment corre- 
sponding to a region of from the 208th position to the 282nd position (3LO) and a region of from the 351st position to 
the 375th position (C24) of the human SREB1 amino acid sequence (Sequence No. 2) was amplified by PCR in an way 
to bind cleavage sites of restriction nzymes BamHI and Xho\ t and inserted between BamHI and Xho\ sites of GST 
Gene Fusion Vector (pGEX-5X-1: Amersham-Pharmacia). Competent cells of an Escherichia coli strain 
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in^r no e P V • ( , a9 , en) W6re ,ransformed wi,h the thu * constructed plasmid! By culturing the transformant and 
mdUcing expression o the gene with 1 mM IPTG, a GST-3LO fusion protein and a GST-C24 fusion protefn were 

• sErot^R ?A I ""o^ 6 GST - 3L ° GST - C24 W6re P Urified from £ '«* cells usTngauithle 

Sepharose 4B (Amersham-Pharmacia) in accordance with the' instruction attached thereto ^'uiatnione 

SSchemf a!;d? Uri , fie r d w^V ? ^ ^ WaS ^ the same amount ° f F ^ complete adjuvant 

of age). Ite Ml dose was 1 mg. and it was administered thereafter in 0.5 mg portions 2 Les atTnten^is o 2 wTete 
^elhVm P h ' mmUm V 10 "' b '° 0d W3S C0 " eCted ' 3nd ' 9G W3S P urified fro ^he serum using pJSq tpSe 
- £ST "^S;^r?^ With inStmCti ° n a " a <*' d ^°. thereby obtaining anti-C2^t^ 
SREm -mST? J ant '- 3L0 antibody uses a reg,on of from the 208th position to the 282nd position of the human 
numbJr^ aCldSequence < Sequence N °- 2) the antigen and thh partial amino acid sequence conta ns a iZ 

3 51 st^ 

the an»i-3LO antibody and antJ^TantibS ' ^ 6XpreSSed ' P re P ared in Exam P<« 3, and 

transfer was subjected to blocking and then allowed to react with 1 0 uq/ml o 'the • anti 3LO ?! 
reS , a H h0 ^ eradlsh Pe'oxidase-labeled goat anti-rabbit IgG polyclonal antibody (MBL) in ThT orter Atarte 

SrS? tS^' 1 ? 8 ; ,92 ! A ? COrdin9 ' y> rf Chan96S in the CRE " -SRE-mediate' tJ^S^^^H'S?: 

[0102] Using pEF-BOS (Mizushima, S. and Nagata, S. (1990) Nucleic Acids fl« 1R <wo\ „. «, 

vector for expressing human SREB1 SREB2 or SREB3 dEF Boi JpSf « B ^o2S' ] 6 ex P ression 
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ferase produced from each reporter plasmid was measured using PicaGene Luminescence Kit (Nippon Gene). 
' [0103] The luciferase activity in the SREB1-, SREB2- or SREB3-introduced cells after 24 hours of the gene transfer 
was treated as a relative activity'to the luciferase activity of the vector alone introduced cells (control) (the control was 
defined as 1), with the results shown in Fig. 1 1 (pCRE-Luc derived luciferase activity) and Fig. 12 (pSRE-Luc derived 

5 luciferase activity). The CRE-mediated transcription activity increased most sharply in the SREB1 -introduced cells and 
also increased significantly in the SREB2- and SREB3-introduced cells in comparison with the control. On the other 
hand, the SRE-mediated transcription activity increased most sharply in the SREB2-introduced cells : and also 
increased significantly in the SREB1- and SREB3-introduced cells in comparison with the control. 
[0104] It was revealed by these results that the SREB1 , SREB2 and SREB3 are functional receptors, and activation 

10 of the intracellular information transmission system of these G protein-coupled receptors leads to the increase in th 
CRE- or SRE-mediated transcription activity. 

Industrial Applicability 

75 [0105] Novel G protein-coupled receptor family proteins SREB1, SREB2 and SREB3 expressing in the central 
nervous system, genes coding for these proteins, vectors containing these genes, host cells containing these vectors 
, and methods for producing these G protein-coupled receptor proteins were provided by the present invention. 
[0106] . Also, it rendered possible to screen new medicaments, particularly new therapeutic agents for central nerv- 
ous system diseases, through the screening of compounds, peptides and antibodies capable of modifying activities of 

20 the G protein-coupled receptor proteins of the invention by allowing the G protein-coupled receptors to contact with 
drugs to be tested. 

[0107] Regarding the medicament of the invention which contains, as the active ingredient, a compound, peptide 
or antibody capable of specifically modifying activity of the G protein-coupled receptor proteins expressing in the central 
nervous system, its usefulness as therapeutic agents and the like for functional/organic diseases of the central nervous 

25 system. Also, since the G protein-coupled receptor family proteins of the invention are expressed not only in the central 
nervous system but also in the urinary organ/reproductive organ system, usefulness as therapeutic drugs and the like 
for diseases related to the urinary organ/reproductive organ system can be expected from the medicament which con- 
tains, as the active ingredient, a compound, peptide or antibody capable of specifically modifying their activities. In addi- 
tion, since a member of the G protein-coupled receptors of the invention, such as SREB1 protein, is expressed not only 

30 in the central nervous system and urinary organ/reproductive organ system but also in the heart and peripheral leuko- 
cytes, a medicament which contains, as the active ingredient, a compound, peptide or antibody capable of specifically 
modifying the activity of SREB1 protein can be expected for its usefulness as therapeutic drugs and the like for circula- 
tory system diseases and immune inflammation system diseases, in addition to central diseases and diseases related 
to the urinary organ/reproductive organ system. 

35 [0108] . The novel G protein-coupled receptor family SREB1 , SREB2 or SREB3 of the invention has markedly high 
conservation ratio of amino acids in human and rat This conservation ratio is most highest among the existing G pro- 
tein-coupled receptor families, which seems to show that the novel G protein-coupled receptor family of SREB1, SREB2 
. and SREB3 is taking important roles in the living body, particularly a physiological role in the central nervous system. 
Also, since their amino acid sequences have a conversation ratio of 97% or more in human and rat, it is considered that 

40 almost no interspecies differences are present regarding activities of drugs which act upon the novel G protein-coupl d 
* receptor family SREB1, SREB2 or SREB3. In consequence, when the G protein-coupled receptor protein of the inven- 
tion itself or a compound or protein obtained by a screening using the receptor is developed as a medicament, the 
receptor has an advantage in that animal experiments using rats, for example, can be carried out in advance, prior to 
testing pharmacological effects on human, and is useful in terms that clinical data on human can be easily predicted 

45 from the animal experiment data 

[0109] Since expression of the G protein-coupled receptor proteins of the invention in organs and changes thereof 
can be detected by the method such as ELISA, radioimmunoassay, the Western blotting and the like using the antibod- 
ies, these antibodies for the novel G-protein coupled receptor proteins are useful as diagnostic agents. In addition, the 
antibodies capable of modifying activities of the novel G protein-coupled receptor proteins are useful as therapeutic 

so drugs for diseases in which the novel G protein-coupled receptor proteins are involved and also as tools for the sepa- 
ration and purification of the receptor proteins. 
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SEQUENCE LIST 
<H0> Yamanouchi Pharmaceutical Co.,. Ltd, 
<120> A novel G protein coupled receptor protein 
O30> Y9905-PCT 



• : O50> JP P1998-060245 
<15I> 1998-03-12 

<1S0> JP PI 999-026774 
051> 1999-02-03 

<160> 26 

<170> Patentln Ver. 2.0 



<210> 1 
<21I> 1128 
<212> DNA 
<213> Homo sapiens 



<220> 
<22l> CDS 

25 <222> 0)..(J125) 

<223> SREBt 



<400> 1 

atg gcg aac gcg age gag ccg ggt ggc age ggc ggc ggc gag gcg gee 48 

Met Ala Asn Ala Ser Clu Pro Cly Gly Ser Cly Cly Gly Glu Ala Ala 

* 5 10 15 

gec ctg ggc etc aag ctg gee aeg etc age ctg ctg ctg tgc gtg age 96 

Ala Leu Gly Leu Lys Leu Ala Thr Leu Ser Leu Leu Leu Cys Val Ser 

20 25 30 



eta gcg ggc aac gtg ctg ttc gcg ctg ctg ate gtjg egg gag cgc age 
Leu Ala Gly Asn Val Leu Phe Ala Leu Leu lie Val Arg Glu Arg Ser 
35 40 45 



144 



ctg cac cgc gec ccg tac tac ctg ctg etc gac ctg tgc ctg gee gac 192 
Leu His Arg Ala Pro Tyr Tyr Leu Leu Leu Asp Leu Cys Leu Ala Asp 
50 55 £0 



ggg ctg cgc gcg etc gec tgc etc ccg gec gtc atg ctg gcg gcg egg 240 
Gly Leu Arg Ala Leu Ala Cys Leu Pro Ala Val Het Leu Ala Ala Arg 

45 65 ... 70 75 80 

cgt gcg gcg gee gcg gcg ggg gcg ccg ccg ggc gcg ctg ggc tgc aag 288 
Arg Ala Ala Ala Ala Ala Gly Ala Pro Pro Gly Ala Leu Gly Cys Lys 
SS • 90 95 

50 . 

ctg etc gec ttc ctg gec gcg etc ttc tgc ttc cac gec gec ttc ctg 336 
Leu Leu Ala Phe Leu Ala Ala Leu Phe Cys Phe His Ala Ala Phe Leu 

ioo 105 no 



55 
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ctg ctg ggc gtg ggc gtc acc cgc tac ctg gcc ate gcg eac cac cgc 384 
Leu Leu Gly Va( Gly Val Thr Arg Tyr Leu Ala lie Ala His His Arg . 
IIS 120 12S 

ttc tat gca gag cgc ctg gcc ggc tgg ccg tgc gcc gcc atg ctg gtg 432 
Phe Tyr. Ala GIu Arg Leu Ala Gly Trp Pro Cys Ala Ala Met Leu Val 
130 135 140 

tgc gcc gcc tgg gcg ctg gcg ctg gcc gcg gcc ttc ccg eca gtg ctg; 480 
Cys Ala Ala Trp Ala Leu Ala Leu Ala Ala Ala Phe Pro Pro Val Leu 
145 150 155 160 

gac ggc ggt ggc gac gac gag gac gcg ccg tgc gcc ctg gag cag egg 528 
Asp Gly Gly Gly Asp Asp GIu Asp Ala Pro Cys Ala Leu GIu Gin Arg 
165 170 175 

ccc gac ggc gcc ccc ggc gcg ctg ggc ttc ctg ctg ctg ctg gcc gtg 57S 
Pro Asp Gly Ala Pro Gly Ala Leu Gly Phe Leu Leu Leu Leu Ala Vat 
180 185 190 

gtg gtg ggc gcc acg cac etc gtc tac etc cgc ctg etc ttc ttc ate 624 
Val Va! Gly Ala Thr His Leu Val Tyr Leu Arg Leu Leu Phe Phe lie 
195 200 205 

cac gac cgc cgc aag atg egg ccc gcg cgc ctg gtg ccc gcc gtc age 672 
His Asp Arg Arg Lys Met Arg Pro Ala Arg Leu Val Pro Ala Val Ser 
210 215 220 

cac gac tgg acc ttc cac ggc ccg ggc gcc acc ggc cag gcg gcc gcc 720 
His Asp Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin Ala Ala Ala 
225 230 235 240 

aac tgg acg gcg ggc ttc ggc cgc ggg ccc acg ccg ccc gcg ctt gtg 768 
Asn Trp Thr Ala Gly Phe Gly Arg Gly Pro Thr Pro Pro Ala Leu Val 
245 250 255 

ggc ate egg ccc gca ggg ccg ggc cgc ggc gcg cgc cgc etc etc gtg 816 
Gly lie Arg Pro Ala Gly Pro Gly Arg Gly Ala Arg Arg Leu Leu Val 
260 265 270 

ctg gaa gaa ttc aag acg gag aag agg ctg tgc aag atg ttc tac gcc 864 
Leu GIu GIu Phe Lys Thr GIu Lys Arg Leu Cys Lys Met Phe Tyr Ala 
27S 280 285 

gtc acg ctg etc ttc ctg etc etc tgg ggg ccc tac gtc gtg gcc age 912 
Val Thr Leu Leu Phe Leu Leu Leu Trp Gly Pro Tyr Val Val Ala Ser 
290 295 300 

tac ctg egg gtc ctg gtg egg ccc ggc gcc gtc ccc cag gcc tac ctg 960 
Tyr Leu Arg Val Leu Val Arg Pro Gly Ala Val Pro Gin Ala Tyr Leu 
305 310 315 320 

acg gcc tec gtg tgg ctg acc ttc gcg cag gcc ggc ate aac ccc gtc 1008 
Thr Ala Ser Val Trp Leu Thr Phe Ala Gin Ala Gly lie Asn Pro Val 
325 330 335 
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*tg tgc ttc etc ttc aac agg gag ctg agg gac tgc ttc agg gec cag 1056 
Val Cy$ Phe Leu Phe Asn Arg Glu Leu Arg Asp Cyj Phe Arg Ala Gin 

,'340 ■>. ,.345 . 350- " ' : • 

ttc ccc tgc tgc cag age "etc egg acc acc cag gcg acc cat ccc tgc 1104 
Phe Pro Cys Cys Gin Ser Pro Arg Thr Thr Gin Ala Thr His Pro Cys 

. , _,",. r . ,i , 355 ; _ _ 360_ _ _ v .._ 365. 1 _\^.„.' _ „ ... 

to gac ctg aaa ggc att ggt tta tga 1128 

Asp Leu Lys Gly lie Cly Leu 

. . - v >, ; — m r 375 : : \ 



f5 , -'■ <210> 2 v : " ,.. 

<211> 375 

<212> PRT r ,. \ 

■ ' <213> Homo sapiens '■ - ' v ; - / V t -o" 

: <400> 2 ; •/ 

20 Met Ala Asn Ala Ser Glu Pro Gly Cly Ser Gly Gly Cly Glu Ala Ala 

; -;1 ' \ V 5 V ■ 10/ r ■ ' v ' # t 15 . 

Ala Leu Cly Leu Lys Leu Ala Thr Leu Ser Leu Leu Leu Cys Val Ser 

• . 20 ; 25 30 : 

25 ' - •: . - ' . •' 1 - ' ' • - ; ; ••' . ; . 

Leu Ala Gly Asn Val Leu Phe Ala Leu Leu lie Val Arg Glu Arg Ser 

■ 35 ' ,.- 40 ... 45 . 

Leu His Arg Ala Pro Tyr Tyr Leu Leu Leu Asp Leu Cys Leu Ala Asp 

Gly Leu Arg Ala Leu Ala Cys Leu Pro Ala Val Met Leu Ala Ala Arg 
65 70 • 75 80 

Arg Ala Ala Ala Ala Ala Gly Ala Pro Pro Gly Ala Leu Cly Cys Lys 
as 85 90 95 

Leu Leu Ala Phe Leu Ala Ala Leu Phe Cys Phe His Ala Ala Phe Leu 
100 ; 105 110 , 

40 Leu Leu Gly Val Gly Val Thr Arg Tyr Leu Ala lie Ala His His Arg 

115 120 125 • 

Phe Tyr Ala Glu Arg Leu Ala Cly Trp Pro Cys Ala Ala Met Leu Val 
130 135 140 

45 Cys Ala Ala Trp Ala Leu Ala Leu Ala Ala Ala Phe Pro Pro Val Leu 

145 150 155 v 160 

Asp Gly Gly Gly Asp Asp Glu Asp Ala Pro Cys Ala Leu Glu Gin Arg 
165 170 v 175 

50 

Pro Asp Cly Ala Pro Cly Ala Leu Cly Phe Leii Leu Leu Leu Ala Val 
180 185 190 
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10 



Val Val Gly Ala Thr Hi* Leu Val Tyr Leu Arg Leu Leu Phe Phe tie 
195 200 205 

His Asp Arg Arg Lys Met Arg Pro Ala Arg Leu Val Pro Ala Val Ser 
210 215 220 

His Asp Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin Ala Ala Ala 
225 230 235 240 

Asn Trp Thr Ala Gly Phe Cly Arg Gly Pro Thr Pro Pro Ala Ley Val 
245 250 255 

Gly lie Arg Pro Ala Gly Pro Gly Arg Gly Ala Arg Arg Leu Leu Val 
260 265 270 

Leu Glu Glu Phe Lys Thr Glu Lys Arg Leu Cys Lys Met Phe Tyr Ala 
275 260 285 

Val Thr Leu Leu Phe Leu Leu Leu Trp Gly Pro Tyr Val Val Ala Ser 
20 290 295 300 

Tyr Leu Arg Val Leu Val Arg Pro Gly Ala Val Pro Gin Ala Tyr Leu 
305 310 315 320 



15 



25 



Thr Ala Ser Val Trp Leu Thr Phe Ala Gin Ala Gly I le Asn Pro Val 
325 330 335 

Val Cys Phe Leu Phe Asn Arg Glu Leu Arg Asp Cys Phe Arg Ala Gin 
340 345 350 

30 Phe Pro Cys Cys Gin Ser Pro Arg Thr Thr Gin Ala Thr His Pro Cys 

355 360 365 

Asp Leu Lys Gly lie Gly Leu 
370 375 



35 



40 



45 



50 



<210> 3 
<211> 1113 
<212> 0NA 
<213> Hooo sapiens 

<220> 
<221> COS 
<222> <1)..<1110) 
<223> SREB2 

<400> 3 

atg gcg aac tat age. cat gca get gac aac att ttg caa aat etc teg 48 
Wet Ala Asn Tyr Ser His Ala Ala Asp Asn l ie Leu Gin Asn Leu Ser 
1 5 10 15 

cet eta aca gee ttt ctg aaa ctg act tec ttg ggt ttc ata ata gga 96 
Pro Leu Thr Ala Phe Leu Lys Leu Thr Ser Leu Gly Phe lie lie Gly 
20 25 30 
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Etc age gtg gtg gg C aac 
Val Ser Val Val Gly Asn 

aag acc- 1 tg ca t m fcf 
Lys Thr Leu His Arg Ala 

SO -• , 

tea gat ate etc aga let 
Ser Asp lie Leu Arg Ser 
65 70 



etc erg ate tee alt ttg eta gtg aaa gat 144 
Leu Leu lie Ser Me. Leu Leu Val Lys Asp ' 
. 40 ' 45 

cc T tac tac ttc ctg ttg gat ctt tgc ttt"" 192 
»ro Tyr Tyr Phe Leu Leu Asp Leu Cyj Cyj 

55 ■ ..: so . , ■ 

rca att tgt ttc cca ttt gtg ttc aac let 240 
wa He Cys Phe Pro Phe Val Phe Asn Ser 
75 80 



{*? ? aa aa, « c ] c * acc « tat ggg acV ctg act tgc aaa gtg 288 
Val Lys Asn Cly Ser Thr. Trp Thr Tyr Cly Thr Leu Thr Cys Ly\ Vaf 

85 : / , "' 90 . 95 • 



att gec ttt ctg ggg gtt 
He Ala Phe Leu Cly Val 
'". .100 ' 

ttc tgc ate agt gtc zee 
Phe Cyj lie Ser Val Thr 
115 

tat aca aag agg ctg aec 
Tyr Thr Lys Arg Leu Thr 
130 



t« tec tgt ttc cac act get ttc atg etc 336 
leu Ser Cyj Phe His ,Thr Ala Phe Met Leu 

1°5 ... no 



ttt 



tac tta get ate gec cat cac cge ttc 384 
Tyr Leu Ala lie Ala His His Arg Phe 
120 125 



ttt 
Fhe 
135 



tgg acg tgt- ctg get gtg ate tgt atg 
Trp Thr Cys Leu Ala Val lie Cys Met 
140 



432 



III II ! * ! ct 8t * *" at * * ca m cec «* Stt tta gac gtg 480 
Val Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Leu Jsp Val .. 

150 . 155 160 



Kc act tac tea ttc att 
Cly Thr Tyr Ser Phe He 
165 



ajsg gag gaa gat caa tgc ace ttc caa cac 528 
Ajrg Clu Glu Asp Gin Cyj Thr Phe Gin His 
„ ? 7 ° 175 



cgc tec ttc agg get aat gat tec tta gga ttt atg ctg ctt ctt m sts 
Arg Ser Phe Arg AlaAsn Asp Ser Leu Cly Phe MeT III ill ill III 
180 185 190 



etc ate etc eta gec aca cag 
Leu He Leu Leu Ala Thr C)n 
195 



ttc cac gat cga aga aaa a 
Val His Asp Arg Arg Lys Met 
210 



ctt gtc tac etc aag ctg ata ttt ttc 
Leu Val Tyr Leu Lys Leu lie Phe Phe 
200 205 



2tS 



g aag cca gte cag ttt gta gca gca gtc 
* Lys Pro Val Gin Phe Val Ala Ala Val 
220 



624 



672 



\Tr III I " t" 11 * Ut Cal " l CCt " a « cc a8t " c "g gca get 720 
S«r Gin Asn Trp Thr Phe H s Gly Pro Gly Ala Ser Gly Gln.Ala Al. 

225 ,,n 235 240 



230 



gec aat tgg eta gca gga tft 
Ala Asn Trp Leu Ala Cly Pile 
245 



gga agg ggt ccc aca cca ccc acc ttg 768 
Cly Arg Gly Pro Thr Pro Pro Thr Leu 
250 . 255 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



ctg gge ate agg caa aat 
Leu Gly lie Arg Gin Asn 
260 

gtc tta gac gag ttc aaa 
VaJ Leu Asp Glu Phe Lyj 
275 

ata atg act ttt ctg ttt 
lie Wet Thr Phe Leu Phe 
290 

tgt tat tgg aga gtt ttt 
Cys Tyr Trp Arg Vai Phe 
305 . 310 

eta aea get get gtc tgg 
Leu Thr Ala Ala Val Trp 
325 

ttt gte tge att ttc tea 
Phe Val Cys lie Phe Ser 
340 

acc ctt ctt tac tgc aga 
Thr Leu Leu Tyr Cys Arg 
355 

gtt ata tga 

Val lie 
370 



<210> 4 
<211> 370 
<212> PRT 

<213> Hobo sapiens 
<400> 4 

Met Ala Asn Tyr Ser His 
1 5 

Pro Leu Thr Ala Phe Leu 
20 

Val Ser Val Val Gly Asn 
35 

Lys Thr Leu His Arg Ala 
50 

Ser Asp lie Leu Arg Ser 
65 70 

Val. Lys Asn Cly Ser Thr 
85 



gca aac acc aca ggc aga aga agg eta ttg 816 
Ala Asn Thr Thr Gly Arg Arz Arg Leu Leu 
265 270 

atg gag aaa aga ate age aga atg ttc tat 864 
yet Glu Lys Arg lie Ser Arg Met Phe Tyr 
280 285 

eta acc ttg tgg ggc ccc tac ctg gtg gec 912 
Leu Thr Leu Trp Gly Pro Tyr Leu Val Ala 
295 300 

let aga ggg cct gta gta cca ggg gga ttt 960 
Ma Arg Gly Pro Val Val Pro Gly Gly Phe 
315 320 

itg agt ttt gec caa gca gga ate aat cct 1008 
Jet Ser Phe Ala Gin Ala Gly lie Asn Pro 
330 335 

tac agg gag ctg agg cgc tgt ttc age aca 1056 
Asn Arg Glu Leu Arg Arg Cys Phe Ser Thr 
345 350 

; aa tec agg tta' cca agg gaa cct tac tgt 1104 
Lys Ser Arg Leu Pro Arg Glu Pro Tyr Cys 
360 365 

1113 



/la 



leu 



Pro 



Ala Asp Asn lie Leu Gin Asn Leu Ser 
10 15 

Leu Thr Ser Leu Gly Phe He He Gly 
25 30 

Leu Me Ser He Leu Leu Val Lys Asp 
40 45 



Tyr Tyr Phe -Leu Leu Asp Leu Cys Cys 

SS 60 

AJa He Cys Phe Pro Phe Val Phe Asn Ser 

75 80 

TVp Thr Tyr Cly Thr Leu Thr Cys Lys Val 

90 95 
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-. He Ala Phe Leu Cly Val Leu Ser Cys Phe His Thr Ala Phe Met Leu 

• • ioo 105 : . ;. : ,110..;.. 

5 r Phe Cys lie Ser Val Thr Arg Tyr Leu Ala lie Ala His His Arg Phe 

1,5 ■'}-!'■■-■ 120 125 .• ' •' ■:'—{■'-: / 

Tyr Thr Lys Arg teu Thr Phe Trp Thr Cys Leu Ala Val lie Cys Mel 

- „... ri ^,_: 7 , - -130 - 135- - - - .- T t i 4 o - - 

; ■ • 10 . ... :■ ... • ■ • ' ■ . • . ■ . ' ■ ■ .... 

Val Trp Thr Leo Ser Val Ala Mel Ala Phe Pro Pro Val Leu Asp Val 

- ■ .\; ; -145 - r :^, -- r . 150 - ' :'■ ' ' : 155 ^ V ' 7 " 160 ,^-.; v . 

Cly Thr Tyr Ser Phe lie Arg Glu Glu Asp Glh Cys Thr Phe Gin His 

15 •■. 155 . v .' 170" 175 

,7 . Arg Ser Phe Arg Ala Asn Asp Ser Leu Cly Phe Met Leu Leu Leu Ala 

; •• ibo . . ■■ : : ■ . iss •./•;;;. . 150 • : .,; ' 

so . L« He Leu Leu Ala Thr Gin. Leu Val Tyr Leu Ly» Leu lie Phe Phe 

195 200 ■■■■ ■ : , 205 : . .. • ■ v.'-' ■. 

Val His Asp Arg Arg Lys Uet Lys Pro Val Gin Phe Val Ala Ala Val 

■ .• . 210 . : 215 . 220 . ."Vv" • 

- J er Gin Asn Trp Thr Phe His Gly Pro Cly Ala Ser Cly Gin Ala Ala 

■ 225 ..230 . -235 . 240- ' " ;< ;• 

Ala Asn Trp Leu Ala Cly Phe Gly Arg Cly Pro Thr Pro Pro Thr Leu 
245 250 255 

30 ]■■''■":..'. ■ ' ■ 

Uu Gly lie Arg Gin Asn Ala Asn Thr Thr Gly Arg Arg Arg Leu Leu 
260 265 270 

Val Leu Asp Glu Phe Lys Met Glu Lys Arg lie Ser Arg Met Phe Tyr 
as 275 280 285 ■ 

lie Met Thr Phe Leu Phe Leu Thr Leu Trp Gly Pro Tyr Leu Val Ala 
290 295 -■ 300 

40 Cys Tyr Trp Arg Val Phe Ala Arg Gly Pro Val Val. Pro Gly Cly Phe 

. 305 310 315 ...320.';. 7. ■ '\ ... \ : 

' Leu thr Ala Ala Val Trp Met Ser Phe Ala Gin Ala Gly lie Asn Pro / 

■.'.' 325; 7 330 . .335 

45 Phe Val Cys lie Phe Ser Asn Arg Giu Leu. Arg Arg Cys Phe Ser Thr 

340 345 350.'.':'.. •', 

Thr Leu Leu Tyr Cys Arg Lys Ser Arg Leu Pro Arg Glu Pro Tyr Cys 

• ■■ 355 ■ 7 360 ■ 365 

SO " . . ■ ■ " _ ■ / . . ■' 7 - . 

, Val lie * : ". . - . "■' ■ • 

370'. . .' ■ . ■ 
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15 



20 



50 



<210> 5 
<211> 1122 
<212> DMA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (t)..(M19) 
<223> SREB3 

<400> 5 

atg gee aac act acc gga gag cc t gag gag gtg age ggc get ctg tec 48 

Uet Ala Asn Thr Thr Gly Glu Pro Glu Glu Val Ser Gty Ata Leu Ser 

1 5 10 15 

cca ccg tec gca tea get tat gtg aag ctg gta ctg ctg gga ctg att 96 
Pro Pro Ser Ala Ser Ala Tyr Val Lys Leu Val Leu Leu Gly Leu lie 
20 25 30 

atg tgc gtg age ctg gcg ggt aac gec ate ttg tec ctg ctg gtg etc 144 
Met Cys Val Ser Leu Ala Gly Asa Ala lie Leu Ser Leu Leu Va! Leu 
35 40 45 



aag gag egt gec ctg cac aag get cct tac tac ttc ctg ctg gac ctg 192 
Lys Glu Arg Ala Leu Hi* Lys Ala Pro Tyr Tyr Phe Leu Leu Asp Leu 
25 50 55 60 

tgc ctg gee gat ggc ata cgc tct gec gtc tgc ttc ccc ttt gtg ctg 240 

Cys Leu Ala Asp Gly Me Arg Ser Ala Val Cys Phe Pro Phe Val Leu 
65 70 75 80 

30 get tct gtg cgc cac ggc tct tea tgg acc ttc agt gca etc age tgc 288 

Ala Ser Val Arg His Gly Ser Ser Trp Thr Phe Ser Ala Leu Ser Cys 
85 90 95 

aag att gtg gec ttt atg gee gtg etc ttt tgc ttc cat gcg gee ttc 336 

35 Lys lie Val Ala Phe Met Ala Val Leu Phe Cys Phe His Ala Ala Phe 

100 105 110 

atg ctg ttc tgc ate age gtc acc cgc tac atg gec ate gee cac cac 384 

Met Leu Phe Cys lie Ser Val Thr Arg Tyr Uet Ala lie Ala His His 
115 120 125 

40 - 

cgc ttc tac gee aag cgc atg aca etc tgg aca tgc gcg get gtc ate 432 

Arg Phe Tyr Ala Lys Arg Uet Thr Leu Trp Thr Cys Ala Ala Va! Me 
130 135 140 

45 tgc atg gee tgg acc ctg tct gtg gec atg gec ttc cca cct gtc ttt 480 

Cys Met Ala Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Phe 
145 150 155 160 



gac gtg ggc acc tac aag ttt att egg gag gag gac cag tgc ate ttt 528 

Asp Val Gly Thr Tyr Lys Phe Me Arg Glu Glu Asp Gin Cys Me Phe 
165 170 175 

gag cat cgc tac ttc aag gec aat gac acg ctg ggc ttc atg ctt atg 576 



55 
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GIu His Arg Tyr Phe Lys Ala Asn Asp Thr Leu Cly Phi Met Leu Met 
180 1S5 - 190 

ttg get gtg etc atg zc* get acc cat get gtc tac ggc aag ctg etc 624 
Leu Ala Va I Leu Met Ala Ala Thr His Ala Vaf Tyr Gly Lys Leu Leu 

■ ; 155 200 205 

etc ttc gag tat cgt cac cg^aag atg' jag cca^ gtg cag atggtg cca 672 
~Ltu Phe GIu Tyr ArzHiz Arg Lys Met Lys Pro Val Gin Met Val Pro 7 
210 215 220 

-gee ate age cag aac tgg aca ttc cat ggt ccc ggg gee acc ggc cag ~ 720 
Ala He Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin 
225 230 J 235 240 

get get gee aac tgg ate gee ggc tit ggc cgt ggg ccc atg cca cca 768 
Ala Ala Ala Asn Trp lie Ala Gly Phe Gly Arg Gly Pro Met Pro Pro 
245 250 255 

acc ctg ctg ggt ate egg cag aat gg? eat gca gec age egg egg eta 816 
Thr Leu Leu Cly lie Arg Gin Asn Gly Hla Ala Ala Ser Arg Arg Leu 
260 265 270 

ctg ggc atg gac gzg gtc zzg ggt gaa aag cag ctg ggc cgc atg ttc 864 
Leu Cly Met Asp GIu Val Lys Gly GIu Lys Gin Leu Gly Arg Met Phe 
275 280 285 

tac gcg ate aca ctg etc tit ctg etc etc tgg tea ccc tac ate gtg 912 
Tyr Ala lie Thr Leu Leu Phe Leu Leu Leu Trp Ser Pro Tyr Me Val 
200 295 300 

gec tgc tac tgg cga gtg ttt gtg aaa gec tgt get gtg ccc cac cgc 960 
All Cys Tyr Trp Arg Val Phe Val Lys Ala Cys Ala Val Pro His Arg 
305 310 315 320 

tac etg gec act get gtt tgg atg age ttc gec cag get gec gtc aac 1008 
Tyr Leu Ala Thr Ala Val Trp Met Ser Phe Ala Gin Ala Ala Val Asn 
325 330 335 

cea att gtc tgc ttc ctg etc aac aag gae etc aag aag tgc ctg agg 1056 
Pro lie Val Cys Phe Leu- Leu Asn. Lys Asp Leu Lys Lys Cys Leu Arg 
340 345 350 

act cac gec ccc tgc tgg ggc aca gzz gzt gec ccg get ccc aga gaa 1104 
Thr His Ala- Pro Cyj Trp Gly Thr Gly Gly Ala Pro Ala Pro Arg GIu 
355 360 365 

ccc tac tgt gtc, atg tga 
Pro Tyr Cys Val Met 
370 



<210> 6 
<2M> 373 
<212> PRT 
<213> Homo sapiens 
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<400> 6 . 

Met Ala Asn Thr Thr Gly Glu Pro Glu Glu Val Ser Gly Ala Leu Ser 
1 5 10 15 

Pro Pro Ser Ala Ser Ala Tyr Val Lys Leu Val Leu Leu Gly Leu He 
20 25 30 

v. ■ 
Met Cys Val Ser Leu Ala Cly Asn Ala lie Leu Ser Leo Leu Val Leu 
35 40 45 

Lys Glu Arg Ala Leu His Lys Ala Pro Tyr Tyr Phe Leu Leu Asp Leu 
SO 55 50 

Cys Leu Ala Asp Gly lie Arc Ser Ala Val Cys Phe Pro Phe Val Leu 
65 70 75 80 

Ala Ser Val Arc His Cly Ser Ser Trp Thr Phe Ser Ala Leu Ser Cys 
85 90 95 

Lys He Val Ala Phe Met Ala Val Leu Phe Cys Phe His Ala Ala Phe 
100 10S 110 

Met Leu Phe Cys Me Ser Val Thr Arg Tyr Met Ala lie Ala His His 
115 120 125 

Arg Phe Tyr Ala Lys Arg Met Thr Leu Trp Thr Cys Ala Ala Val lie 
130 135 140 

Cys Met Ala Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Phe 
145 150 155 . 160 

Asp Val Gly Thr Tyr Lys Phe lie Arg Glu Glu Asp Gin Cys lie Phe 
165 170 175 

Glu His Arg Tyr Phe Lys Ala Asn Asp Thr Leu Gly Phe Met Leu Met 
180 185 190 

Leu Ala Val Leu Met Ala Ala Thr His Ala Val Tyr Gly Lys Leu Leu 
195 200 205 

Leu Phe Glu Tyr Arg His. Arg Lys Met Lys Pro Val Gin Met Val Pro 
210 215 220 

Ala Me Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin 
225 230 23S 240 

Ala Ala Ala Asn Trp He Ala Gly Phe Gly Arg Gly Pro Met Pro Pro 
245 250 255 

Thr Leu Leu Gly Me Arg Gin Asn Gly His Ala Ala Ser Arg Arg Leu 
260 265 270 

Leu Gly Met Asp Glu Val Lys Gly Glu Lys Gin Leu Gly Arg Met Phe 
275 280 285 
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10 



is 



Tyr Ala tie Thr Leu Leo Phe Leu Leu Leu Trp Ser Pro Tyr He Val 

..' 290 V ; . 295 . ' • '. 300 .. ? 

Ala Cyj Tyr Trp Arg Val Phe Val Lys Ala Cys Ala Va! Pro His An 
30$ , 310 315 320 

Tyr Leu Ala Thr Ala Val Trp Met Ser Phe Ala Gin Ala Ala Val Asn 

. : :^_325 /;;.:'. 330,. . .. ; .335.-,.. _ 

Pro I le. Val Cyi Phe Leu Leu Asn Lys Asp Leu Lys Lys Cys Leu Arg 

• • . ; a . 340 ■ • v. .. • 345 .■• _ 350; . : 

Thr His Ala Pro Cys Trp Gly Thr Gly Ciy Ala Pro Ala Pro Arg Glu 
3SS 360 365 

Pro Tyr Cys Val Met 



20' 



25 



<210> 7 
<211> 31 
<212> OMA 

<213> Artificial Sequence- 

<220> :." • ' - 

<223> Descript fon of Artificial Sequence:Forward 

<400> 7 

aaaatctaga cgcgatggcg aacgcgageg a 



primer 



31 



30 



35 



40 



45 



prmer 



50 



<210> 8 

<211> 31 ' 
<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: reverse 
<400> « 

aaaatctaga gtctatgigg cggggectcc c 



<2J0> 9 
<2H> 34 •'• 
<212> ONA 

<21 3> Artific ia I Sequence 
<220> ' 

<223> Description of Artificial Sequence:Fori»ard primer 
<400> 9 

aaaatctaga tctatggcga actatagcca tgca 



31 



34 



<210> 10 
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<211> 35 
<212> OKA 

<2 1 3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: reverse priaer 
<400> 10 

aaaatctaga aaggctaaag atttacagat gctcc 



<210> 11 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Forward priaer 
<400> 11 

aaaatctaga gtatggccaa cactaccg*a gag 



<210> 12 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:reverse primer 
<400> 12 

aaaatctaga cctgtctgcc taccagcctg c 

<210> 13 
<211> 36 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:FLAC epitope 
<400> 13 

atggactaca aggacgacga tgacaagggg atcctg 



<210> 14 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :FLAG epitope 
<400> 14 
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... Wet Asp Tyr Lys Asp Asp Asp Asp Lys Gly I le Leu 



5 



<210> 15 : 
<211> 32 
<212> DMA 




- •• ••• - - - v <213> Artificial Sequence- - ^ - • 



<220> ' '• 

, <223> Descript Ion of Artificial Sequence:Forward priaer 

. <400> 15 ■ *." ■ ' • ;' ' > 

aaaatctaga cggcgatggc gaacgctagt ga * ; 

<210> tG '. 
* <21l> 33 ' "v..'' ■■■■ - 

<212> OKA 
' <213> Artificial Sequence 

<22o> "' : : : - " ■; 

. <223> Description of Artificial Sequence: reverse primer - 

aaaatctaga eactttgaga gtet tgtgaa gge ?" 

<210> 17 . • 
<211> 33 

<212>DNA : 
<213> Artificial Sequence 



<223> Description of Artificial SequenceiForward priaer 
<400> 17 



<210> 18 
<21l> 35 
<212> DHA 

<213> Artificial Sequence 
<220> • 

<223> Description of Artificial Sequence-Forward priner 



10 



<220> 



- aaaatctaga tetatggega aetatagcea tgc 



33 



45 



<400> 18 

aaaatctaga aaggctaaag atttacagat gctcc 



35. 



50 



. <210> 19 
<2ll> 34 
<2I2> DNA 



<213> Artificial Sequence 




55 



EP 1 067 183 A1 



75 



25 



35 



40 



50 



<220> 

<223> Description of Artificial Sequence-reverse priner 
<400> 19 

aaaatctaga eaaataetga actggccgat cccc 34 



<210> 20 

w <211> 34 



<212> DNA 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequencezreverse priaer 
<400> 20 

aaaatctaga tgttggcccc agtatggtga teat 34 



20 <210> 21 

<211> 1134 . 
<2I2> DNA 
<213> Rattus sp. 



<220> 
<221> CDS 
<222> <1)..<1131) 
<223> Rat SREBI 

<400> 21 

30 atg gcg aac get agt gag ccg ggc ggc ggc ggc ggc ggg gec gag get 48 

Met Ala Asn Ala Ser Glu Pro Gly Gly Gly Gly Gly Giy Ala Glu Ala 

I 5 10 15. 



gec gcg ctg ggc etc agg ctg gec aca etc age ctg ctg etg tgc gtg 96 

Ala Ala Leu Gly Leu Arg Leu Ala Thr Leu Ser Leu Leu Leu Cys Val 
20 . 25 ^ 30 

age ctg gcg ggc aac gtg ctg ttc get ctg etc ate gtg agg gag cgc 144 

Ser Leu Ala Gly Asn Val Leu Phe Ala Leu Leu lie Val Arg Glu Arg 
35 40 45 

age ctg eac cgc gcg cct tac tac ctg ctg etc gac ctg tgc ctg gec 192 

Ser Leu His Arg Ala Pro Tyr Tyr Leu Leu Leu Asp Leu Cys Leu Ala 
50 55 60 

45 sac ggg ctg cgc gcg etc gec tgt etc ccg gee gtc atg ctg get gcg 240 

Asp Gly Leu Arg Ala Leu Ala Cys Leu Pro Ala Val Wet Leu Ala Ala 
.65 70 75 80 



egg cgc gcg gca gee gcg gcg ggg acg cct ccg ggt gcg ctg ggc tgc 288 

Arg Arg Ala Ala Ala Ala Ala Gly Thr Pro Pro Gly Ala Leu Gly Cys 
85 90 95 

aag ctg ctg gee ttc ctg gec gcg etc ttc tgc ttc cac gcg gec ttc 336 



55 
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Lys Leu Leu Ala Phe Leu Ala Ala Leu Phe Cys Phe His Ala Ala Phe 
100 105 110 

ctg ctg ctg ggc gtg ggc gtc acc cgc tac ctg gec ate get cac cac 384 
Leu Leu Leu Gly VaJ Cly Val Thr Arg Tyr Leu Ala tie Ala His His 
115 120 125 

-cgc t tc tat gecgag cgc'ctg get ggc" tgg c tg ~lgc gcc~gcg~*\~g c\g~ 432 
Arg Phe Tyr Ala CIu Arg Leu Ala Gly Trp Pro Cys Ala Ala Met Leu 
130 135 ^ 140 

gig tgc gec gec tgg gcg ctg get ttg gec gcg gec ttc ccg ccg gtg 460 
Val Cys Ala Ala Trp Ala Leu Ala Leu Ala Ala Ala Phe Pro Pro Val 
145 150 155 160 

ctg gac gge ggt ggc gcg gac gae gag gat gcg ccg tgc gec ctg gag 528 
Leu Asp Gly Cly Gly Ala Asp Asp Glu Asp Ala Pro Cys Ala Leu Glu 
165. 170 175 

cag egg ccc gac ggc gec ccg ggt gcg. eta ggc ttc ctg ctg etc ctg 576 
Gin Arg Pro Asp Gly Ala Pro Gly Ala Leu Gly Phe Leu Leu Leu Leu 
180 165 190 

gec gcg gtg gtg ggc gec acg cac etc gtc tac ctt cgc ctg etc ttc 824 
Ala Ala Val Val Gly Ala Thr His Leu Val Tyr Leu Arg Leu Leu Phe 
195, 200 205 

ttc ate cac gac cgc cgc aag atg egg ccc gca cgc ctg gtg ccc gec 672 
Phe Me His Asp Arg Arg Lys Met Arg Pro Ala Arg Leu Val Pro Ala 
210 215 220 - . 

gtc age cac gac tgg acc ttc cac ggc ccg ggc gec acc ggt caa gcg 720 
Val Ser His Asp Trp Thr Phe His Cly Pro Cly Ala Thr Cly Gin Ala 
225 230 235 240 

gec gee aac tgg acg gcg ggc ttc ggc cgc ggg ccc acg cca cct gcg 768 
Ala Ala As n Trp Thr Ala Gly Phe Gly Arg Gly Pro Thr Pro Pro Ala 
245 250 255 

etc gtg ggc ate agg ect gca ggc ccg ggc egc gga gee egg cgc etc 816 
Leu Val Cly Me Arg Pro Ala Gly Pro Gly Arg Cly Ala Arg Arg Leu 
260 265 270 

ctg gtg ctg gag gaa ttc aag acg gag aag agg ctg tgc aag atg ttc 864 
Leu Val Leu Glu Glu Phe Lys Thr CIu Lys Arg Leu Cys Lys Met Phe 
275 280 285 

tac gec ate acg ctg etc ttc ctg etc etc tgg ggg ccc tat gtg gtt 912 
Tyr Ala Me Thr Leu Leu Phe Leu Leu Leu Trp Gly Pro Tyr Val Val 
290 295 300 

gec agt tac ctg cgc gtc ctg gtg egg ccc gga get gtc ccg cag gec 960 
Ala Ser Tyr Leu Arg Val Leu Val Arg Pro Gly Ala Val Pro Gin Ala 
305 310 315 320 

tac ctg aca gec teg gtg tgg ctg aca ttc gca cag gee ggc ate aac 1008 
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Tyr Leu Tbr Ala Ser V a | Trp Leu Thr Phe Ala Gin Ala Gly lie A*n 
325 330 335 

ccc gtg gtg tgt ttc etc ttc aac egg gag ctg agg gac tgt. ttc aga ' 1056 
Pro Val Val Cys Phe Leu Phe Asn Arg Glu Leu Arg Asp Cys Phe Arg 
340 345 350 

gec ctg ttc ccc tgt tgc cag age ccc cag gec acg cag gec acc etc 1104 
Ala Gin Phe Pro Cys Cys Gin Ser Pro Gin Ala Thr Gin Ala Thr Lett 
355 360 365 

ccc tgc gac ctg aaa ggc at t ggt ttg tga 1134 
Pro Cys Asp Leu Lys Gly lie Gly Leu 
370 375 



<210> 22 
<211> 377 
<212> PRT 
<2I3> Aattus sp. 

<400> 22 

Met Ala Asn Ala Ser Glu Pro Gly Gly Gly Gly Gly Gly Ala Glu Ala 
1 5 10 15 

Ala Ala Leu Cly Leu Arg Leu Ala Thr Leu Ser Leu Leu Leu Cys Val 
20 25 30 

Ser Leu Ala Gly Asn Val Leu Phe Ala Leu Leu Me Val Are Glu Arg 
35 40 45 

Ser Leu His Arg Ala Pro Tyr Tyr Leu Leu Leu Asp Leu Cys Leu Ala 
50 55 60 

Asp Gly Leu Arg Ala Leu Ala Cys Leu Pro Ala Val Met Leu Ala Alt 
65 70 75 80 

Arg Arg Ala Ala Ala Ala Ala Gly Thr Pro Pro Gly Ala Leu Gly Cys 
85 90 95 

Lys Leu Leu Ala Phe Leu Ala Ala Leu Phe Cys Phe His Ala Ala Phe 
100 105 < 110 

Leu Leu Leu Gly Val Gly Val Thr Arg Tyr Leu Ala lie Ata His His 
115 120 125 

Arg Phe Tyr Ala Glu Arg Leu Ala Gly Trp Pro Cys Ala Ala Met Leu 
130 135 140 . 

Val Cys Ala Ala Trp Ala Leu Ala Leu Ala Ala Ala Phe Pro Pro Val 
145 150 155 160 

Leu Asp Gly Gly Gly Ala Asp Asp Glu Asp Ala Pro Cys Ala Leu Glu 
165 170 175 

Gin Arg Pro Asp Gly Ala Pro Gly Ala Leu Gly Phe Leu Leu Leu Leu 
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180 185 ; 190 

Ala Ala Val Val Gly Ala Thr His Leu YaJ Tyr Leu Arg Leu Leu Phe 

5 195 200 .; 205 

Phe lie Hi j Asp Arg Arg Lys Met Arg Pro Ala Arg Leu Val Pro Ala 
2,0 215 220 

10 Vai Ser His Asp Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin Ala 

225 •;• 230 235 240 

Ala Ala Asn Trp Thr Ala Gly Phe Gly Art Gly Pro thr Pro Pro Ala 
• 245 250 255 

15 Leu Val Gly "e Arg Pro Ala Gly Pro Gly Arg Gly Ala Arg Arg Leu 

260 265 270 

Leu Val Leu Glu Glu Phe Ly* Thr Glu Lys Arg Leu Cys Lys Met Phe 
275 280 285 

Tyr Ala lie Thr Leu Leu Phe Leu Leu Leu Trp C(y Pro Tyr Val Val 

. ; , , 290 • V 29S . . , : : 300 • \ • 

Ala Ser Tyr Leu Arg Val Leu Val Arg Pro Gly Ala Val Pro Gin Ala 
305 310 315 , 320 

Tyr Leu Thr Ala Ser Val Trp Leu Thr Phe Ala Gin Ala Gly lie Asn 
, ' 325 : ; 330; < , ; ; 335 

Pro Ya! Val Cys Phe Leu Phe Asn Arg Glu Leu Arg Asp Cys Phe Arg 
30 340 . 345 350 

Ala Gin Phe Pro Cys Cys Gin Ser Pro Gin Ala Thr Gin Ala Thr Leu 

■ 355 ; •; 360 . ; . 365 

Pro Cys Asp Leu Lys Gly He Gly Leu 
35 370 375 

' . <210> 23 • / ' ■ ■ ■■■" V >-. : 

<21I> 1113 ? 
<212> DHk 

<2I3> Rattus sp. ; ' ■■[■"., 



20 ^ 



25 



40 



: : - '■■ " <22i> cos ■ V.vv ■ 

<222> (D..O110) 
45 <223> Rat SREB2 

<4O0> 23 \ , ' V ' ■ , - ■ - 

atg gcg aac tat age cat gca get gae aac att ttg eaa aat etc teg 48 

Met Ala Asn Tyr Ser His Ala Ala Asp Asn lie Leu Gin Asn Leu Ser 

so 1 5 10 15 

cet eta aca gee ttt etg aaa ctg act tec ttg ggt ttc ata ata gga 96 
Pro Leu Thr Ala Phe' Leu Lys Leu Thr Ser Leu Gly Phe lie lie Gly 



55 
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20 



25 



30 



gtc agt gtg g\g ggc aac ctt ctg ate tec att tig eta g\g aaa gat 144 
Val Ser Vai Va! Gly Asn Leu Leu lie Ser lie Leu Leu Val Lys Asp 
35 40 45 



10 



aag acc ttg cat aga get cct tac tac ttc ctg ctg gat etg tgc tgc 192 
Lys Thr Leu His Arg Ala Pro Tyr Tyr Phe Leu Leu Asp Leu Cys Cys 
50 55 60 



tea gac ate etc aga tct gea att tgt ttt era ttt gta ttc aac tct 
Ser Asp lie Leu Arg Ser Ala lie Cys Phe Pro Phe Val Phe Asn Ser 
65 70 75 80 



240 



75 



20 



25 



gtc aaa aat ggc tct acc tgg act tac ggg act ctg act tgc aaa gtg 288 
Val Lys Asn Gly Ser Thr Trp Thr Tyr Gly Thr Leu Thr Cys Lys Val 
85 90 95 

att gec ttt ctg ggg gtt ttg tec tgt ttc cac act gee ttc atg etc 336 
lie Ala Phe Leu Gly Vat Leu Ser Cys Phe His Thr Ala Phe Wet Leu 
100 105 110 

ttc tgc ate age gtc acc aga tac tta gee ate gee cat cac cgc ttc 384 
Phe Cys lie Ser Val Thr Arg Tyr Leu Ala lie Ala His His Arg Phe 
115 120 * 125 

tat aca aag agg ctg acc ttt tgg acg tgt ttg get gtg ate tgc atg 432 
Tyr Thr Lys Arg Leu Thr Phe Trp Thr Cys Leu Ala Val lie Cys Met 
130 135 140 



30 



35 



40 



45 



gtg tgg act ctg tct gtg gee atg gca ttt ccc cca gtt tta gat gta 480 

Val Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Leu Asp Val 
145 150 155 160 

ggc acc tac tea ttc att agg gag gag gat cag tgt acc ttc caa cac 528 

Gly Thr Tyr Ser Phe He Arg Glu Glu Asp Gin Cys Thr Phe Gin His 
165 170 175 

cgc tec ttc agg get aac gat tec eta gga ttt atg ctg etc ctt get 576 

Arg Ser Phe Arg Ala Asn Asp Ser Leu Gly Phe Met Leu Leu Leu Ala 
180 185 190 

etc ate etc eta gee aca cag ctt gtc tac etc aag ctg ata ttt ttt 624' 

Leu lie Leu Leu Ala Thr Gin Leu Val Tyr Leu Lys Leu lie Phe Phe : 
195 200 205 

gtc cac gat cga agg aaa atg aag cca gtc cag ttt gta gca gca gtg 672 

Val His Asp Arg Arg Lys Met Lys Pro Val Gin Phe Vai Ala Ala Val 

210 215 220 



50 



agt cag aac tgg acc ttt cat ggc cet gga get agt ggc cag gca get 720 

Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Ser Gly Gin Ala Ala 

225 230 235 240 

gee aat tgg eta gca gga ttt gga agg ggt ccc aca cca ccc acc ttg 768 

Ala Asn Trp Leu Ala Gly Phe Gly Arg Gly Pro Thr Pro Pro Thr Leu 
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. ~ v ' 245 250 255 ., v - 

ctg ggc ate agg cataat gcg aat acc aca ggc aga. aga egg etc tte aifi 
Leu Gly lie Arg Cl„ As» Ala Aso Thr Thr Gly Arg Arg J" Liu Le5 

\\ 260 •'. 265 . ; . ■ 270 > 

gtt ttg gat gag ttc aaa atg gag aaa aga ate age aga atg tte tat *RA 



912 



"275 - --- - - 28b 

fl*'**' " e f te - tlc cl » »« ttg tgg- ggt ccc tae ctg gtg gec 
I le Mei Thr the LeuPhe Leu Thr Leu Trp Gly Pro Tyr Leu Val AU 
• "0 295 3flo ' 

tgc tat tgg aga gtt tit gea aga ggg cet gta gta cca ggg gga ttt akfl 
Cys Tyr Trp Arg Val Phe A», Arg Gly Pro V„ VI Pro cfy Sly Phe 

3,0 ; , • / 315 ■ ' 320 ' ' : . 

eta aca gee get gtt tgg atg agt tte gee eaa gca gga ate aat ccc 
leu Thr Ala A.a Val Trp Met Ser the Al, Gin Ala "J "I J" 

■ : "■■ 325 . • ■ 330 \ ■■ . 335 

'•Phi Ef III 'u li C I 65 " e >w «•« et « «" c " ««t tie age aca 
Phe, Val Cys lie Phe Ser Asn Arg Glu Leu Arg Arg Cys Phe Ser Thr 

340 ' 345 ' • ■ 35Q 

rll f" f • 1 J" ! ,e " a *«••«' ttar-cer agg gaa cct tac tart 
Thr Leu Leu Tyr C„ Arg Lys Ser Arg Leu Pro Arg Glu Pro Ty" c£ 

360 . ' . 355 



1008 



1055 



1104 



gtt ata tga .- • 

Val lie ln3 

'370 • ■ ' ' 



<210> 24 
<211> 370 
<212> PUT 
<213> Rattuj sp. 

<400> 24 ' '•" . 

Met Ala Asn Tyr Ser His Ala Ala Asp Asn lie Leu Gin Ash Leu S«r 

•' 1 - 5 •;' ^ .10 ■ ■ 15 

Pro Leu Thr Ala Phe Leu Lys Leu Thr Ser Leu Gly Phe lie lie Gly 

20 25 ; ;; 30 

Val Ser Val Val Gly Asn Leu Leu lie Ser lie Leu Leu Val Lys Asp 

; ' • 40 45 

J-yj Thr Leu His Arg Ala Pro Tyr Tyr Phe Leu Leu Asp Leu Cys Cys 

55 (0 

Ser Asp lie Leu Arg Ser Ala lie Cys, Phe Pro Phe Val Phe Asn Ser 
65 M 75 80 
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Val Lys Asn Gly Ser Thr Trp Thr Tyr Giy Thr Leu Thr Cys Lys Val 
85 90 95 

fie Ala Phe Leo Gly Val Leu Ser Cys Phe Hi* Thr Ala Phe Met Leu 
100 105 110 

Phe Cys lie Ser Val Thr Arc Tyr Leu Ala lie Ala His His Arg Phe 
115 120 125 

Tyr Thr Lys Arg Leo Thr Phe Trp Thr Cys Leu Ala Val lie Cys Met 
130 135 140 

Val Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Leu Asp Val 
145 150 155 160 

Gly Thr Tyr Ser Phe Me Arg Glu Glu Asp Gin Cys Thr Phe Gin His 
165 1T0 175 

Arg Ser Phe Arg Ala Asn Asp Ser Leu Gly Phe Uet Leu Leu Leu Ala 
160 165 190 

Leu lie Leu Leu Ala Thr Gin Leu Val Tyr Leu Lys Leu lie Phe Phe 
195 200 205 

Val His Asp Arg Arg Lys Met Lys Pro Val Gin Phe Val Ala Ala Val 
210 215 220 

Ser Gin Asn Trp Thr Phe Hrs Gly Pro Gly Ala Ser Gly Gin Ala Ala 
225 230 235 240 

Ala Asn Trp Leu Ala Gly Phe Gly Arg Gly Pro Thr Pro Pro Thr Leu 
245 250 255 

Leu Gly He Arg Gin Ash Ala Asn Thr Thr Gly Arg Arg Arg Leu Leu 
260 265 270 

Val Leu Asp Glu Phe Lys Met Glu Lys Arg lie Ser Arg Met Phe Tyr 
275 280 285 

He Uet Thr Phe Leu Phe Leu Thr Leu Trp Gly Pro Tyr Leu Val Ala 
290 295 300 

Cys Tyr Trp Arg Val Phe Ala Arg Gly Pro Val Val Pro Cly Gly Phe 
305 310 315 320 

Leu Thr Ala Ala Val Trp Uet Ser Phe Ala Gin Ala Gly lie Asn Pro 
325 330 335 

Phe Val Cys lie Phe Ser Asn Arg Glu Leu Arg Arg Cys Phe Ser Thr 
340 345 350 

Thr Leu Leu Tyr Cys Arg Lys Ser Arg Leu Pro Arg Glu Pro Tyr Cys 
355 360 * 365 

Val lie 
370 
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<210> 25 J 
<2M> 1 122 

<212> ONA ■ 
<213> Rat eoronavirus 

<220> V 
^<221> COS — - - : ^ 

<222> (1). . 0119) 
;<223> Rat SREB3 

<400> 2S " 

atg gee aac acc acc gga gag ccc gaa gag gtg age ggc gca ctg tec 48 

Met Ala Asn Thr Thr Cly Clu Pro Glu Glu Val Ser Cly Ala Leu Ser 
1 5 10 15 

ctg cca tea gca teg get lat gtg aag ctg gtg ctg ctg gga ctg ate 96 
Leu Fro Ser Ala Ser Ala- Tyr Val Lys Lea Val Leu Leu Cly Leu tie 

,v\ ; 20 : ; , 25 ,■ ; 30 

atg tgt gta age ctg gea ggc aat gee ate ttg tec ctg ctg gtg etc 144 
Met Cys Val Ser Leu Ala Cly Asn Ala He Leu Ser Leu Leu Val Leu 
35 40 45 

aag gag eg t gec ctg eac aag get ect tac tac ttt ctg ctg gac ctg 192 
Lys Glu Arg Ala Leu His Lys Ala Pro Tyr Tyr Phe Leu Leu Asp Leu 

x 50 , • ■ 55 ...,./ 60 ■ 

tgc eta gec gat ggc ata cgc tct gec ate tgc ttc ccc ttt gta ctg 240 
Cys Leu Ala Asp Gly lie Arg Ser Ala lie Cys Phe Pro Phe Val Leu 
65 70 75 80 

get tct gtg cgc cat ggc tec teg tgg acc ttc act gca etc age tgt 288 
Ala Ser Val Arg His Gly Ser Ser Trp Thr Phe Ser Ala Leu Ser Cys 
85 90 95 

aag att gtg gee ttt atg get gtg etc ttt tgc ttc cat gec gec ttc 336 
Lys lie Val Ala Phe Met Ala Val Leu Phe Cys Phe His Ala Ala Phe 
100 105 110 

atg ctg ttc tgc ate age gtc acc cgc tac atg gec ate gec cac cac 384 
Met Leu Phe Cys lie Ser Val Thr Arg Tyr Met Ala lie Ala His His 
H5 120 125 

cgc ttc tat gee aag cgc atg aea etc tgg aca tgc gca get gtc ate 432 
Arg Phe Tyr Ala Lys Arg Mel Thr Leu Trp Thr Cys Ala Ala Val lie 
130 135 140 

tgc atg gec tgg acc ttg tct gtg gec atg get ttc cca ect gtc ttt 480 
Cys Met Ala Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Phe 
145 ISO 155 160 * 

gat gtg ggc acc tac aag ttt ate cga gag gag gac cag tgc ate t tt * 528 
Asp Val Cly Thr Tyr Lys Phe He Arg Glu Glu Asp Gin Cys He Phe 
165 170 175 
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gag cat cgc tac ttc aaa gca aat gac act ctg ggc ttt atg ctt atg 576 
Clu His Arg Tyr Phe Lys Ala Asn Asp Thr Leu Gly Phe Met Leu Met 
1 80 IBS 190 

ttg get gtg etc atg gca gec aca cat get gtc tat ggc aag ctg eta 624 
Leu Ala Val Leu Met Ala Ala Thr His Ala Val Tyr Gly Lys Leu Leu 
195 200 205 



10 



15 



20 



etc ttc gag tat cgt cac cgc aag atg aag cca gtg cag atg gtg ccc 672 
Leu Phe Glu Tyr Arg His Arg Lys Met Lys Pro Val Gin Met Val Pro 
210 215 220 

gee ate age caa aac tgg aca ttc cat ggc cct ggg get ace ggc eag 720 
Ala lie Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Thr Gly Gin 
225 230 235 240 

get get gee aac tgg ate get ggc ttt ggc cgt ggg ccc atg cea cca 768 
Ala Ala Ala Asn Trp lie Ala Gly Phe Gly Arg Gly Pro Uet Pro Pro 
245 250 255 

act ctg ctg ggt ate egg cag aat ggg cat gca get age egg egg eta 816 
Thr Leu Leu Gly lie Arg Gin Asn Gly His Ala Ala Ser Arg Arg Leu 
260 265 270 



25 



30 



ctg ggc atg gac gag gtc aag ggt gaa aag cag ctg ggc cga atg ttc 864 
Leu Gly Uet Asp Glu Val Lys Gly Glu Lys Gin Leu Gly Arg Uet Phe 
275 280 285 

tac geg att aca ctg etc ttc ctg etc etc tgg tea cea tac att gtg 912 
Tyr Ala lie Thr Leu Leu Phe Leu Leu Leu Trp Ser Pro Tyr He Val 
290 295 300 



35 



40 



gec tgc tac tgg cga gtg ttt gtg aaa gec tgc get gtg ccc cac cgc 960 
Ala Cys Tyr Trp Arg Val Phe Val Lys Ala Cys Ala Val Pro His Arg 
305 310 315 320 

tac ctg gec act get gtt tgg atg age ttc gec cag get get gtc aac 1008 
Tyr Leu Ala Thr Ala Val Trp Uet Ser Phe Ala Gin Ala Ala Val Asn 
325 330 335 

cca ate gtc tgc ttc ctg ctt aac aag gac etc aag aag tgc ctg agg 1056 
Pro lie- Val Cys Phe Leu Leu Asn Lys Asp Leu Lys Lys Cys Leu Arg 
340 345 350 



45 



act cat gec cct tgc tgg ggc aca gga ggt gec cca get ccc aga gaa 1104 
Thr His Ala Pro Cys Trp Gly Thr Gly Gly Ala Pro Ala Pro Arg Clu 
355 360 365 

ccc tac tgt gtc atg tga ,1122 
Pro Tyr Cys Val Uet 
370 



50 



<210> 26 
<211> 373 



55 
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<213> flat coronavirus ' 

5 ■ / " <400> 26"'. . 

Met Ala Asn Thr Thr Cly Glu Pro Glu Glu YaT Ser Gly Ala Leu Ser 

. i "■' s / * io v .■•>* 15 • 



10 . 



■ Leu Pro Ser AfaTerAla Tyr Val- Lys 1 Leu VaT Leu Leu Gly Leu lie" 

':'•'[ ■ 20 ■ 25 , ;/ - ,30 - . 

•; •• ^ - , ; Met Cys Val Ser Leu Ala Gly Asn Ala lie Leu Ser Leu Leu Va I Leu 

. •• 35 " • ■ 40 ' 45 : / 

Lys Glu Are Ala Leu His Lys Ala Pro Tyr Tyr Phe Leu Leu Asp Leu 

is 50 ; 55 60 

Cys Leu Ala Asp Gly lie Arg Ser Ala He Cys Phe Pro Phe Val Leu 
: fi5\ 70 75 80 



20 



AU Str Val Arg His Gly Ser Ser Trp Thr Phe Ser Ala Leu Ser Cys 

85 : 90 . '95 

Lys lie Val Ala Phe Uet Ala Val Leu Phe Cys Phe His Ala Ala Phe 
100 105 \ 110 

25 Met Leu Phe Cys lie Ser Val Thr Arg Tyr Met Ala lie Ala His His 

115 120 125 

Arg Phe Tyr Ala Lys Arg Met Thr Leu Trp Thr Cys Ala Ala Val lie 
130 135 140 

30 Cys Uet Ala Trp Thr Leu Ser Val Ala Met Ala Phe Pro Pro Val Phe 

145 150 155 160 

Asp Val Cly Thr Tyr Lys Phe lie Arg Glu Glu Asp Gin Cys lie Phe 
165 170 175 



35 



40 



45 



50 



Glu His Arg Tyr Phe Lys Ala Asn Asp Thr Leu Gly Phe Met Leu Met 
180 185 190 

Leu Ala Val Leu Uet Ala Ala Thr His Ala Val Tyr Gly Lys Leu Leu 

: 195 200 205 

Leu Phe Glu Tyr Arg His Arg Lys Met Lys Pro Val Gin Met Val Pro 
210 ' 215 V 220 

Ala lie Ser Gin Asn Trp Thr Phe His Gly Pro Gly Ala Thr Cly Gin 
225 230 ^ 235 240 

Ala Ala Ala Asn Trp lie Ala Gly Phe Gly Arg Gly Pro Met Pro Pro 
245 250 255 

Thr Leu Leu Gly lie Arg Gin Asn Gly His Ala Ala Ser Arg Arg Leu 
260 265 270 

Leu Gly Met Asp Clu Val Lys Gly Glu Lys Gin Leu Gly Arg Met Phe 



EP 1 067 183 A1 



275 280 285 

Tyr Ala lie Thr Leu Leu Phe Leu Leu Leu Trp Ser Pro Tyr lie Val 
290 295 300 

Ala Cys Tyr Trp Arg V2I Phe Val Lys Ala Cys Ala Val Pro His Arg 
305 310 315 320 

Tyr Leu Ala Thr Ala Val Trp Met Ser Phe Ala Gin Ala Ala Val Asn 
325 330 335 

Pro lie Val Cys Phe Leu Leu Asn Lys Asp Leu Lys Lys Cys Leu Arg 
340 345 350 

Thr His Ala Pro Cys Trp Gly Thr Gly Gly Ala Pro Ala Pro Arg Glu 
355 360 \ 365 

Pro Tyr Cys Val Met 

370 ; 



Claims 

1. AG protein-coupled receptor protein which has the amino acid sequence described in Sequence No. 2, 4, 6, 22 or 
26, or a G protein-coupled receptor protein as an equivalent to said protein. 

2. AG protein-coupled receptor protein which has the amino acid sequence described in Sequence No. 2, 4, 6, 22 or 

26. ~ 

3. A gene which has a nucleotide sequence coding for the G protein-coupled receptor protein described in claim 1. 

4. A vector which contains the gene described in claim 3. . t 

5. A host cell which contains the vector described in claim 4. - 

6. A method for producing the G protein-coupled receptor protein described in claim 1 or 2, or a G protein-coupled 
receptor protein as an equivalent to said protein, which comprises using the host cell described in claim 5. . 

7. A method for screening a medicament acting on the G protein-coupled receptor protein described in claim 1 or 2, 
which comprises allowing said G protein-coupled receptor protein to contact with a compound to be tested. 

8. An antibody or a fragment thereof for the G protein-coupled receptor protein described in claim 1 or 2 or a partial 
peptide thereof. • * 
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FIG. 5 
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